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BURNING CARTRIDGES ARE NOT DANGEROUS 
LOCOMOTIVE LOST IN JUNGLE TURBINE SHIP 800 FEET LONG 
HOW AN AUTOMATIC. SPRINKLER WORKS 
RECOVERING A SUBMERGED ISLAND 
FAN-DRIVEN ICE BOAT CANAL BOATS LIFTED 75 FEET 
CAPPED PROJECTILES PIERCE HEAVY ARMOR 
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ELECTRIC VIOLIN--MOST WONDERFUL OF ALL MUSICAL INSTRUMENTS 


The Chicago House Wrecking Compan 


which eost over Fifty 


Machinery and Supplies 


Million Dollars te construct, 
supplies of every kind at extremely low pri 


licK here => 
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from the St. Louis World's Fair 


' bought the complete LOUISIANA PURCHASE EXPOSITION, 
Here ia пп opportunity for you to purcha 


We are the larat Machinery Dealers on earth. Our plant porera 25 acres, aod we are in а position at all times to supply any- 


thing needed in the Machinery or General Supp 


ELECTRICAL APPARATUS 
A Million Dollats' worth of 
material, good as new, 


Rubber Covered Wire In sizes 
from No, 14 to 500,000 C. M. 


Weatherproof Wire, 
14 to No, 20, 

Slow Burning Weatherproof 
Wire, 16 to GOG ODO C, M, 

Lead Covered Cables, 
ages and sizes. 

Tie) {ни ТЕТЕ! Incandescent 
Lamps, practical for further ser- 


Yicé, ench D cts, 
УН) now Inenmndeseent 
Lamps, 104 Voltage, 58 candle 


power in natural colors, Amber, | 


sizes INO. 


all volt- | 


y line. 


MOTORS 
DO Motors, ranging from 1 to 
4» Н. P. These Motors were 
used only during the Exposition 
and are practically new: Volt- 


ices 110. to TH. 


PIPE 

TOOK feet of 
Black and Galvanised 
Iron Pipe: alse 
extra heavy pipe, steel rlyeted 
| pipe. spiral riveted pipe, con- 
verse joint pipe, enat fron pipe, 
thle pipe and pipe of every kind. 


VALVES AND FITTINGS 


Thousands of them for sale, 
foul as new. Also fittings of 
every kind. 


Standard 
Wrought 
Hydraulle Pipe, 


LUMBER AND BUILDING 
MATERIAL 
100,000 ҮНЕР feet of highly srn- 
aoned Lumber from the Exposi- | 
thon, Also Sash, Doors, and 
Building Material of every kind, 
Semi us your bills for our esti- 
mite. We willl вате yon big 
money, 
CONTRACTORS SUPPLIES 
4,000 Steel, Shovels, 
ЖЕ Steel Picks, 
fw} po s Lanterns, Axes, 
pte. | 
DOV Wheelbarrows, 


Green, Opal and Rubr. BOLTS, RODS, LAG SCREWS Thousands of other items: Fur- 
00,000 М Ri T ETC niture and Office Equipment, 
LF Mo, 1171 Receptacles. Р F 2 ^ nnd s itecs Fire 
! | Household Goods, Вега, Fire 
Weatherproof Sockets, Knobs,| 1.000 tons Bolts, Rods, (Lag | xtingnishers, Tanks, Safes, 
Cleata and thousands of other] Screws, Turubuckles and Wash- Flags and Flag Poles, Roofing 
items. Write for our complete | STF- Materinl, and in fact anything 
list. 150 Track and Lever Jacks. manufactured. 
WRITE FOR OUR SPECIAL CATALOGUE NO. 530 


CHICAGO HOUSE WRECHING CO.. West 35th and Iron Sts., Chicago 


WEDERGASPOWER 


Would you be interested if we could prove 


а oa Suction Gas Producer 
ad Producer Gas Engine 


would pay first cost in the saving in 15 than 
one yearr 


COMPLETE PRODUCER PLANT 
Pound Read the names of Wise Power Users (partial list only) using Gas 
| Producer Power Plants, and saving $ 
H. P. Brooks Elevator Co. Minneapolis, Minn, 125 Н. Р. 
Hermosillo Electric Light Co., Hermosillo, Mex., 225 Н. Р. 
Ho - Fierce Electric Light €o., Pierce, Neb., 60 Н. F. 
ur Write to Regent Shoe eod Omaha, Мер, 50 E P. 
Purdy Roller Mills, Purdy, Mo. . ER. 
| Gilliam Electric Light Co- Gllllam, Mo., 50 H. Р. 
Charcoal. all of Hunkins-Willis Lime & Cement Co. St, Louls, Mo., 60 Н. Р. 
Anthracite Lustre Mining Co. El Oro, Mex. | кте. 100 Н. Р. 
Peat poe comes Kanay Mery 49m 
+ ` г. E. H ew ‘orl [ы ДХ + E 
“a Coal, them | ‘the Жекше, 1 Ft. Worth, Texas, 60 H. P. 
Coke, Archbishop's Palace, Oaxaca, Mex. 16 H. Р. 
Li | Sonora Mining & Development Co., NMacornrl, Mer, 30 Н. P. 
guite \Cucsar Marburg, Hermosillo, Mer., 1 Р. 


ТН. P. up-«Suitable for all Power Purposes 


WEBER GAS AND GASOLINE ENGINE COMPANY 
BOX 358, KANSAS CITY, MO. 


Plense mention Popular Mechanics when writing Advertisers. 


ОСТОВЕР, 1 005 New Type HBalioón “Swanake"., 


ow Logo Fooled the Fiuzstans, PEF Daaa 1094 
Turntable for Automoblles......... d 


M ТЕ -— THE MAINE”. M 


Popular Mechanics "х" mU 


190 WABIINGTON STREET HOW TO MAKE AN ADJUSTABLE SHAV. 


ING MIRROR Serres ч 
JOURNAL BUILDING, CHICAGO, U. S. A. Ww T 
Н. В. WINDSOR, .00... 00.000. sues ceci o EDITOR ; 
— a ——— | IE ELECTRIC VIOLIN A SUCCESS, TES 
SUBSCRIPTION, $1.00 PER YEAR The Handleless Hand Car. 5 


MAILED POSTAGE FULLY PREPAID TO ANY 


` iie Telephony a Fallure in England. DHL 
ADDRESS IN THE WORLD : | ШЕ 


All subscripiions are discontinued at expiration 


Flease examine the date printed on your wrapper How lo ‘Butta an Electric mm TEES LU: 
= = ——— — — Novel Blectrie Motor....... | | yn 
ТЫ Mamihly by POPULAR AMECÓAXICE GOMPANT = to AM: REN it EM өш М. 2 42 P PEPPER B 


Entered as mili matar of ihe second cias п: ths рано ее at св a, ЇЇ, 


Eastern Advertisi пя Office: 116 Naamin Br. New York To Buih] а Merrv-Co-Ronridl . E 


‘CONTENTS, SHOP NOTES. 
i — | - == A Pipe Паска T Eame..4...,........L : 

BURNING CARTRIDGES NOT DANGER ome nde Ж Ses iy Ghee Ree 1021 
üUs " Battery FEieonomixer for/ Telephones......... i 

——— — Lt irish Precepts 4 кун - 
Auto Track Ние to Cens0....,.,...... ТҮҮСҮ 10814 Drawing Five- РОЙ теа Stura. MA TAE 
Automobile Combination Chemical Fire Englne Home-Made Кеме] .7.........., eo hee 
and Hose Wi | | ...... DENEN UCU SEU Y ais à He Lathe, dre or as ee Өн 
Пер ор В е СИН С м ч ре Light Boeketg, а... TT 
FREIGHT AND 1 ASSENGE " CAU TT; E Inn Babhitfing Tolle Made of a “ 2 ae 
Transportation n FRH HE TEF б Cut ип Steel Withònt Tempering (5; 


nw ШШ ЫШЫК eT .: 12.1 LL LLL LIH 
Home-Miilo ost Aumer....... ik 


Secret Telephone bPxelnneg,......., 
FANS-DRIVEN ICE YEHICLIE uL ШН Chemical Pormula Table fer Pninters,.,....., BI 


Superintendents Shouhl Superintend...,. Wey CThawing Frozen Gronnd with Time 

GRANITE COLUMNS WITH STEEL CEN- AMen Cut-OIT for Electric Ligbtas......... ШК 
TERS ........... geese, iis Cake n Steam Gnuge Alarm, d 
І приона _ — Haw fo Paint Iron, Zine and Galt 4] Ire 

Army Motor Wagons with Wooden Wheels... . 1005 Рай a New Base Under n Boiler... wen 

Zlrconium, New Filament, . Hi, “How to Make Сеа Tacombustible, .. . ‚Їйї 

Maps of River Beds. ee алалла аалы Mp MD ET 

CEMENT ПЕП, dee [S CIRCULAR wILO .., emn 165 Rack for I itehen [ tensil { пуч... 1 = LE 


CANAL BOATS WITH LOADS ELEVATAG Ies to Make a Pneumatic Paint “iver Lin 
TIE FEET ............, vernm ed iit ehl- Proof Ink for Zlne.......... 
T ‘ae а р FUTURE / Mending Porcelain aml Granite Ware.. е 
LETC ADD TUER ATI (1! ME t : А | FLAMEL ЖЕНА. ш шша S аы НТ 
mos с _ Simple Trap WA rama, we ee eee ee cw cnn. 1007 
ТЕ ACHES OF HOCH HL ON MN UT. -— A Ain? Home-Xx giae Blneprirt Frame i 
EOM AN ALUTOMA'PICC SPHRISKR LER "Pess-Epcpping DOV 2 ааа 1040 
WORKS ТТЕ How to Make ап B-Wronch.. occ... ccc cee ee ecu. Wis) 
Making а Spring TH»om]..........,.... „ 


ompella Waterworks ........... | | П 


[.nnipless 


A 


LARGEST MARINE BROILERS EVER BUILT рат UCrieked W iter Jückets......., qug 


TT * "муг: Еті Р i T Es : 
aan E ARES 4 2 [T oos Етін Plani ШЕПНЕ jit iid AN hat ( iEn ^i " 
"uelis Opinion of A mn "n p pet * TInspeetio DN Maw te Make aml U "Y n ү Crlindric al Sonaro... TOU 
н Unenish Te | : | ` Р з ow to ШИ a Cheap Water Wheel. . 12 222: TIT 
чол заш Майе. 7° D uc 2x dust tt un Cement Required for Surfacluz...........,. | 
COVERING A ®ї ПМЕН РЗ ISLAND 117 Маке the Saw "it iTi Work = 1044 
Cause of ^"Benninzbou ЧД йг. о mL un 
STEA MEU WHECH*S STREET CAR........., ШИ й | 
| Conempeiisufter Pine ti [enting fron in "Cold Water. РОБНЕ Wis 
DTP anerete Bevel Mastin cn eee ee aa a LLIN Staple Method of Drawing an Ellnae "m 
Е „ы TNETENXETETTPETTTERETTTTPCRRQNMNMM „ШЧО 
Method Ti Protecting Water Pipes from Freee. 
lng .. 
ЛИЕ ЕЛКЕ ee ee eee НИНЕН loin 
s = — : Himmple Hisl TI LET Water XD pu dT 
THE ARMOR- PIE RING POWER OF THE aw СҮ iT a Slagle CyrHnder Motor TIT 
$ "T Matches for Cutting Gange CGipeses., . КОО ' 


E кї Cle LEE TER P |а 147 


Г nrbs shoek їп Auto Travel... JÒ de LUC OLMAM PIE, cette ter been naa an aun 
anbat nie 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


To Those Accepting. 
Our Proposition || 
DRAUGHTSMEN! TOOL MAKERS! MACHINISTS! 


ELECTRICIANS! PATTERN MAKERS! EVERYBODY ! 
A New, Handy and Conveniant Device for Taking Measurementa is tho 


Wiet-Goethe Combination Gauge 


Now Offered 
for the 
first time 
to 
those 
Interested 


Full Size 


The Seale is graduated to 64ths of an inch. 
The Protractor in degrees and numbered. 


Did it ever occur to you when called upon to perform some mechanical work to be confronted 
by almost insurmountable difficulties because you did not have handy the right kind of a tool to take 
measurements Y | Mes 

Is it practical for any man to carry a cumbersome tool chest to take measurements? 

Suppose you could carry in your vest pocket all im one instrument | 
An Outside Caliper An Inside Callper A Divider A Straight Edge An Angle Edge 

A Depth Gauge A Try Square A Center Squire An Angle Protractor A Center Gauge 
and many othe: combinations too numerous to mention, but understood and appreciated at once by all | 
„ы? to deal with any kind of measurements. | ; 

We now present a tool which will enable you to fill all these re- 

| жш and take all measurements, within its scope, accurately 
| nn utekly. 

t is made of superior steel, carefully and thoroughly tested as 
to ita accuracy, | ( 

- It will be found to be а no-el and valuable addition to the tool 
chest of any mechanic, 

The practical men will find constant and novel uses for It under 
апу and all circumstances. 

' It will enable one to solve all the different and dificult problems which arise In the shop or else- 
wiere. 
ч E is so portable and convenient—being small enough for the pocket—that it can always be at 
апп, 

The gauge is made by first-class mechanics and no expense is spared to insure accuracy. We 
commend it as a finished and perfect tool for the various uses to whith It can be put. 

The combination. gauge As enclosed іп a neat leatherette case with metal trimmings, so ав to be 

| conveniently carried in the pocket. 
HERE IS А SPECIAL OFFER. HEAD IT. 
We want to incr. ase the Subseriptien List to our Monthly Journal 
MODERN MACHINERY rs, teseiption, st ‚рН, ена ов [дени у f uem ane ero ER кур at t 
informed, and it im written ao all can understand it, and the beet LIlastrated of ite clasa, "MODERN MACHINERY 
coats 81.00 a year. Wewant to get you started reading this paper regulariy, end therefore make you this offer. 

Bend us your aubscription, at once, enclosin ely and we will mail 3 ou MODERN MACHINERY every month for one Ly 
anda WIET-GOETHE C MHINATION GUAGE FREE аё once, If not just йв ropreaented, send the gauge right back nnd we 
will refund your money, Don't delay cp ‘this урон write to-day. Remember, money back to-morrow if dissatiafied. 

f you are at present aeubecriber to MODERN MACHINERY yon may take advantage of our offer, and we will extend your 
gubacriptlon one year ahead from present date of expiration, 
Modern Machinery Publishing Co., Security Bldg., Chicago, 111. 
MODERN MACHINERY PUBLISHING CO., 13 Security Building, Chicago Date 
Gentlemen:—Enolosed find к 20) Pleas send me MOD 
fu 


ЕЕН MA | 
WIEI.GOETHE OOMBINATION GAUGE i na ndrertined in your Journal, Itis un 
may return the gauge and my money will be refunded. 


Y far year, amd аја d me ona 
reto tif Dor ed that I 


ALL STEEL TRY SQUARES 


TEMPERED BLADES 


The Goodell-Pratt Try Squares were made to meet the demand 
for a better grade than has heretofore been used by carpenters 
and wood workers. They meet it at every point, wo & ж 


ы ы, | | WY 


s wii. Уу, EDDORLL ИНЕТ f CIMPAMNY 


SH MAE ЖОБ T GREENFIELD МАСЫ Ш. 5 А 
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Made with gradunted blades. The graduations 
are put on with dividing engines, ensuring absolute 
aceuracy. 

The beams have a patent rest, so that the tool 
will lie flat on the «work and stay there without 
being held in position. 

Handle is nickel-plated., Blade is highly polished. 


Хо. 006. Length of blade, 6 inches, 
Хо. 808. Lenzgih of blade, & inches, 


SO 910, /Lenzth of blade, 10 inches. 


SS so п он 


FEL a 


QE RS, GOODELL PRATT COMPANY 
рея ate EREENEELT MASEL ILS A. 


This tool is of the same high quality, and in ail 
respects is the same as the above, except that it has 
no graduations. i 

мо. R06. Lengih of blade, 6 Inches, 
No. $08. Length of blade, 8 inches. 
мо, 810, Lenzth of blade, 10 inches. 


THESE TRY SQUARES ARE PACKED 
ONE IM A BOX. 


Write to-day for Catalogue Мо. 7, which tells 
all about them, and about many other new tools. 


|. GOODELL - PRATT COMPANY, Greenfield, Mass. 


This One 


Ml 
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You can get any book published on Mechanics, Engineering, Electricity, Steam, Fuels, 

Metal or Woodworking, and all the Individual Trades and Professions, in factany book 

on any subject, published in this country or Europe, that is obtainable, through the 

Popular Mechanics Book Dept. 
In every case we prepay in full all mailing or express charges. 


Any book desired can be earned by securing one or more subscribers to Popular Mechanics. State book wanted and 
we will advise you how many subscribers will secure it. This is a very easy way to get the best books. 


ENGINEERING 

GAS ENGINES, With Instructions for Care and 
Working of the Same, By G. Lieckfield: translated 
by Geo. Richmond., 120 pages; Illustrated: 12mo.; 
cloth. Price, $1. To Which has been added full 
directions for the management of oll engines. 

TRACTION ENGINE ITS USE AND ABUSE. 
By James Н. Maggard. Small 12mo.; cloth; ilius- 
trated. Price, $1.  Hevised and enlarged by an 
expert enginecr. Deals in detail with the princi- 
ples and parts of a tractlon engine; directions for 
Btarting an engine; use of gauge, try cocks, pumps, 
governor, slide valve, ete; water supply; the boller, 
its care and management; methods of a good fire. 
man; the engine; handling a traction engine, The 
book is teeming with practical points and sugges- 
tions put in very slmple language and very effective 
manner. It should be in the hands of every man 
who runs a traction engine. The farmer and eream- 
ery operator, especlally, should not be without it. 

HANDBOOK OF MODERN STEAM FIRE- 


ENGINES. (Корег'а Engineers Handy Book sër- 
leg) — Price, $3.50, The only book of the kind 


ever published in this country. Contains descrip- 
tions and illustrations of all the best types of steam 
fire-engines, and fire pumps, injectors, pulsometera, 
inspirators, hydraulic rams, ete; and treats more 
extensively of Hydraulics than any other book on 
the market. 

SIMPLE PROCESS FOR ESTIMATING THE 
HORSE POWER OF STEAM ENGINES. Hy Ed- 
win ER. Keller, M. E. New edition. | Pelee, Mc. 
Contains yarlous methods of estimating and 
calculating the horse power of bollers and engines 
and ascertaining the power required to run line 
shafts, individual machines, etc., etc. 

MODERN MACHINE SHOP TOOLS. Br W. H. 
Vandervoort. Large Svo, 555 pages, 673 Illustra- 
tlons; cloth. Price, $4. Just out, this "master- 
plece of the machine shop,” no machinist ean afford 
to be without it. "Treats the subject of Modern Ma- 
chine Shop Toola in a concise and comprehensive 
manner. Each tool is considered from the follow- 
Ing points: First—Its construction with hints as 
to its manufacture; second—its operation, proper 
manipulation and care; third—numerous examples of 
the work performed. .X book In which the appren- 
Ног will find a thorough course of instruction, the 
mechanic a valuable manual of practice and the 
superintendent and foreman many valuable sugges- 
tions. In fact, it Is An all respects the most com- 
plete, concise and useful work ever published om 
the subject. Of incalculable value as a work of 
reference, In 34 chapters, 

PRACTICAL GAS ENGINEER. What It Is 
and How To Do It. Cloth. Price, $1. 

RECORD BOOK—VALVE SETTING. By A. В. 
Low. 120 pages; quarto; stiff covers. Price, 000. 
For the use of marine engineers. 

WATER WHEELS. Ну A. B. Cullen. 63 pages; 
12 plates; quarto: cloth. ice, $2. Of all the books 
ой "Pumpe and Hydraulle Motors this із one of the 


— 


most practical. Treats of the construction of horl- 
zontal and vertical water wheels. 

COMPRESSED AIR: ITS PRODUCTION, 
USES AND APPLICATIONS. By Gardner D. 
Hlscox, M. Е. 4th edition, revised and enlarged; 
820 pages: 545 lllustrations; cloth. Price, $5. 
The most thorough and comprehensive treatise on 
the subject of compressed alr that has ever been 
published. Well printed and substantial. No phase 
of the subjects omitted. Is a complete compen- 
dium in 36 chapters, valuable for reference and for 
study. Contents: The physical and operative prop- 
erties of air from a vacuum to its liquid state; ita 
thermo-dynamiecs: compression, transmission and 
uses asch motive power in operation of stationary 
and portable machinery in engineering, mining and 
manufacturing work; alr tools; alr lifts; pumping 
ог water, acids nnd olls; the air blast for cleaning 
and palnting; the sand blast and Its work; and the 
numerous appliances in which compressed air is a 
most. eonvenlent and economical transmitter of 
power for mechanical work, railway propulsion, re- 
frigeration and the various uses to which com- 
pressed alr has been applied.  Contalns a list of 
patents on compressed air from 1875 to date, and 
40 tables of the physical properties of air, ita со = 
pression, expansion and the volumes required for 
various kinds of work. 

ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. Ey 
Slingo and Brooker. 346 Illustrations; l2mo. Price, 
£3.04. This new and revised edition contalus all 
data and formulae relating to this branch of elec- 
trical application. 


ENGINEERS’ PRACTICAL TEST. Actual size, 


zily inches; stiff silk cloth, Price, $1. A guide 
for all men in or about power plants, Indispensa- 
ble to engineers, mechanics, machinists, firemen, 


ete. Tella how boilers and engines should be man- 
aged. All about gas engines, engineers’ license ex- 
amination questions and answers. 


MECHANICAL ARTS SIMPLIFIED. Бу D. В. 
Dixon, comp. 4097 pages; nctual size, SHIDI Inches; 
illustrations, Price, $1.50. With an appendix con- 
taining a thorough electrical department, an ex. 
haustive treatise on ice making and a large collec- 
tion of mlscellaneons practical examples. А thor- 
ough and original reference book for architects, iron 
workers, boller-makers, contractors, civil and me- 
chanical engineers, füremen and ice machine men. 


WE 
=== — 


TAN NOSTRAND SCIENCE SERIES. ібто. 
Boards. ббс, each, Ашр!у illustrated when the 
subject demands. Put up in a uniform, neat and 
attractive manner, Subjects are of an eminently 
scienti character and embrace a wide range 
topite. The following citations may be noted as 


types of this notable set: 
S CHIMNE AND 


Ys FOR FURNACES 
BOILERS. К. Armstrong, C. E. 3rd American 
ас Revised and rtly re-written, with an 
appendix 


on "Theory of Chimney Draught,” by F. 
Idell, M. E. : : : 7 


STEAM BOILER EXPLOSIONS. By Zerah Col- 
burn, New edition, Revised by Prof, R. Н. Thurs- 
ton, Price, Sc. 

FATIGUE OF METALS UNDER REPEATED 
STRAINS. Price, 60¢, With "Various Tables of 
eve p реи Ше чеши кя 

rof. Ludwig Spangenburgh, w a preface y 
& T. Shreve, A. M. 

TRANSMISSION OF BY 
ROPES. Frice, DOC. Br 
Second edition, Revis 

TRANSMISSION OF POWER BY COM- 
PRESSED AIR. Price, 50c By Albert Zahner, 
M. E. New edition in press. 

GAS-LIGHTIANG AND GAS-FITTING, Speciiica- 
tlons and Rules for Gas-Piping. Price, 50e. Notes 
on the Advantages of Gas for Ceoking and Heating, 
and Useful Hints to Gas Consumers, 2nd edition. 
m and enlarged, By Wm, Paul Gerhard, 


TWENTY-FIVE CENT SERIES 


STUDY OF ELECTRICITY FOR BEGINNERS. 
Comprising the Elements of Electricity and Mag- 
netism as applied to Dynamos, Motors, Wiring, and 
to all Branches of Electrical Work. By Norman 
pains 54 illustrations and € tables. Price, 

e. 
DRY BATTERIES. Especially adapted for At- 
tomobile, Launch and Gas Engine Work; Medical 
Colls, Bells, Annuunelators, Burglar Alarms, Tele- 
phones, Electrical Experiments, and all purposes 
requiring a good battery. 40 illustrations, 96е, 

SMALL ELECTRIC MOTORS. How to make 
nnd use them, Including design, examples of small 
motors and thelr applications, speed controllers, 
starters, fuses, ete, 48 illustrations, Price, 250, 

SIMPLE SCIEATIFIC EXPERIMENTS. How 
to perform entertaining and instructive experiments 
wit ар home-made apparatus, 59 Illustrations. 

MODEL BOILER MAKING. Contains full in- 
structions for designing and making Model Station- 
агу, Marire and Locomotive Bollers. Fully. illus- 
trated. Price, 25е. 

METAL WORKING TOOLS AND THEIR USES, 
A Handbook for Young Engineers and Apprentices. 
Shows how to use simple tools required in Metal 
Working and Model Making. Illustrated. 25е, 

THE LOCOMOTIVE, SIMPLY EXPLAINED. 


A first intraluction to the study of the Locomo- 


tive Engine, their Design, Construction and Erec- 
tion, with a short catechism. 26 illustrations, 2с, 

ACETYLENE GAS, HOW TO MAKE AND USE 
IT. A practical handbook on the uses of Acetylene 
Gas, sultable apparatus for its generation, hints on 
fitting up, etc. 24 illustrationa. Price, 260, 

JOINT WIPING. Practical hints on, for begin- 
nera in plumbing, describing in detail the various 
operations and fully illustrating them from actual 
work. Price, 25e. 

WOODWORK. JOINTS. How to make and 
where to use them. Mortise and tenon joints, lap 
joints, dovetnll wy glue joints, scaring joints, 
rÓreular work, with 137 illustrations, Price, 25e 

DIAGRAM OF THE CORLISS ENGINE. A 
large engraving ging full particulars. Explanation 
of figures, 13x19 in, Price, 25c, 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated and explained. New and original draw- 
ingas comprising Alarms, Annunciators, Automobiles, 
Bells, Dynamos, Gas s ines , Motors, Stornge Hat- 
terles, Street Railways, Telephone, Telegraph, Wire- 
less Telegraphy. Ву Norman Schnelder,  25c. 


CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


POWER WIRE 
Albert W. Stahl, U. 8, N. 


ELEMENTARY FORGE PRACTICE, By John 
Lord Bacon, Instructor in Forge Work, Lewis In- 
stitute, Chicago. 262 pages. Cloth. Price, $1.59. 
Contents: General description of forge and tools; 
welding, caleulation of stock for bent shapes; up- 
setting, drawing out and bending: simple forged 
work; calculation of stock and making of general 
forging; steam hammer work; duplicate work; man- 
ufacture of iron and steel: tool-steel work: tool 
forging and tempering; miscellaneous work; tables. 


LOCOMOTIVE OPERATION, Бу G. A. Hen. 
derson. 536 ges; illustrations. Cloth. Price, 
$4.90, The object of this work is to give п com- 
plete and systematic discussion of the theory and 
practice of locomotive operation with the results 
accomplished and the effect of the action upon the 
various parts, йв well as the amount of fuel and 
water needed to perform such needed work, rather 
than an exelüsive treatise upon the mere manipula- 
tlon of the machine. The order of contents Is: 
Inertia, steam action, resistance, slipping, braking, 
steam capacity, hbauling capacity, water consump- 
tion, fuel consumption. 


TEXT BOOK ON ROOFS, By Mansfield Merri- 
man. Part I> Sixth edition rewritten and enlarged. 
326 pages; illustrations. Cloth Price, $2.50. The 
contents include treatises on stresses in roof trusses, 
highway bridge trusses, railroad bridge trusses, 
miscellaneous trusses, deflection and internal work, 
historleal, and critical notes, 


WIRELESS TELEGRAPHY. By A. Frederick 
Collins. 500 pages; illustrations, Cloth. Price, 
$3. Describes the history, theory and practice of 
wireless telegraphy in a way to rouse the enthusi- 
asm of the layman, as well as the professional. 
happy regard for details and minor polnts makes 
the whole a remarkably clear and Interesting ac- 
count of the Sclenee, 

MODERN ELECTRICITY. By Henry and Hora. 
355 pages; 150 Illustrations, Cloth Price, $1. 
Thoroughly accurate and scientific in ita explana- 
Поп of X-rays, wireless telegraphy, radium, trans- 
mission and distribution, power stations, wiring, 
nnd written in ulain English. An essentially prac- 
tical handbook for students, apprentices and elec- 
trical engineers. | 
ARITHMETIC SELF TAUGHT. Бу pun en. 
berg. 228 pages. Price, bbe. Undoubtedly the best 
book published for students of arlthmetic. Do not 
despair because through neglect you have forgotten 
what you once knew about this branch of math- 
ematics, This new method requires no teacher. 

YOUNG ENGINEER'S GUIDE, New edition re- 
vised and enlarged. 254 pages; illustrations. Price, 
£1. Covers the entire subject of care, management, 
operation, repairing, engineers license and varlous 

ints of equal importance, and is endorsed by lead- 
ng engineers in all parts of the соспіту, | 

How To RUN ENGINES AND BOILERS. Ну 
E. Р. Watson; illustrated, Price, $1. Written in 
plain language and well adapted for use as a text- 
book by the engineer and boller maker. 

MODERN COTTAGE ARCHITECTURE. B 
М. Б. Adams, Large quarto: 79 pages: illustrated. 
Cloth. Price, $4.50. Contains an introducto gas 
say on cottage building and notes on the subjects, 
lilustrated from works of well. known architects. 

UNTECNICAL ADDRESS 
SUBJECTS, By James Douglas. 90 pages, Cloth, 
Price, $1. Contents: The characteristics nnd con- 
ditions of the technical progress of the nineteenth 
century: the development of American. mining and 
metallurgy and the equipments of a training school; 
wastes in mining and metallurgy. 


FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO. 
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| are the recognized standard for accuracy, work- 
TN design and finish, Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays 
| to use GOOD tools. You get a better quality of bread and a good deal 
] more pleasure. 


USE STARRETT TOOLS 


We make hundreds of different tools. Ours is the largest 
plant‘in the world where nothing but fine mechanical tools are 
made. Ali these tools are fully described and illustrated in our 
| Catalogue Мо, 17AP, which you may have by sending us 
your address. There is а good deal of valuable information 


L. S. STARRETT | | 
in its 176 pages which it will pay anyone who tools 


to have. 


THE L. S. STARRETT COMPANY 


ATHOL, MASS., U. S. A. 


| 


RUBBER А$ АМ INVESTMENT 


is sure to yield large returns. The owner of a bearing rubber orchard recently re- 
fused $1,250.00 per acre for it. Had you been in his place you would have done tha 
same, for it is worth more. 


WE ARE PLANTING RUBBER 


which in а few years will be worth the price above quoted, but which you can now 
purchase for less than one-fifth that amount, per acre. Is not such an investment 
worth while? | 

Meanwhile your money is not idle, hut earning a larger rate of interest than 


DIVIDENDS OF 8% 


to our Investors, earned from side crops. Besides rubber, we are planting and rala- 
ing sugar-cane, cassava, oranges, hogs and cattle. 

Our dividends will become larger anngaliy until rubber comes into bearing, when 
they will amount to 50 per cent or over, 

To plant the remainder of our 5,000 acres we are offering Plantation Certificates 
on terms within reach of all The proposition is absolutely safe. It la being man- 
акей by men of experience and ability. Remember, we don't want your money until 
you are satisfied that our proposition is genuine, Don't fail to WEITE NOW for our 
illustrated literature. It costs you nothing. 


PAN-AMERICAN PLANTERS СО, 153 LaSalle St., Chicago 


Fiense mention Popular Mechanics when writing Advertisers. 
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“THE WORK OF THE CENTURY.” 
EVERY AMERICAN CITIZEN SHOULD KNOW HISTORY, TOR the history of ped 


own country, but the history the whole world: 
these history making days it is a positive misfortune not to have this knowledge. ^ In mo other 
way can we ]ntelligentlx judge tho events of the present except by some knowledgo of the past. 


| —— wat Е | ER dé in his recent speech in Chicago, re- 
President Roosevelt ad E NM I ILS oe eka 


ferrei to 

past, all of which save our own have gone down on thé roecka of disaster. Do 
you know what those rocks of disaster were? Do you know the causes of 
the downfall of Greece and Rome and all the other nations of the past? 
Can you intelligently discuss the great historical happenings of the present? 
In one way and in one way only can you understand the events of the past or 
T present—bhy knowing history, There is one satisfying history of the whole 
| world, Just one, Kidpath's is the only one, 


=a E - í i À г à p à 
=- The Failure of Merrill & Baker, Publishers 
"inds us with a few sets оп band of this, their grentest publication) which we must sell to pay adver- 
tising bills, and for these few sets the PRICE FITS YOUR PURSE, and our terms аге so easy a8 to 
bring this monumental work within the reach of ah. The sets are their latest edition, down to the fall 
of Port Arthur, new, just from the bindery, beautifully bound in half morocco. We will sell them at 


A VERY GREAT BARGAIN 


Hundreds who read this have decided to buy Ridpath some day: now is the time, No need for 
ин to tell you about Hlidpath. The English-speaking world has pronounced this the only history of 
the world worth having. 


; E а | T яа ії, "Т am familiar with the merits 
President McHinley of Ridpath's History of 
the World and cordially recommend it to the scholar ns well ns 3 


the plain people generally." Ridpath is generally conceded to be the 
Ereatest history ever written. | It is truly “the work of the century.” 


A RECENT SUBSCRIBER writes: "*Rldpath's History 
recelved and found entirely as represented. Have read the 
work through twirre inthe past. It has a charm and interest a 
found in по other history. Ilove Hidpath and consider thia | eb. 
the moat valuable Bet of books in my library." X т T 

Signed, Н. LEE FORDING, Buffalo, X. Y. y Wm . 


RIDPATH is complete in nine large Royal Octavo volumes, 
each volume ia 11 inches tall, 8 inches wide and 2 inches thick: 
the complete set boxed weighs 65 pounds. It contains 4000 
large double column pages and 2000 splendid illustra‘ ions of 
the most important eventa in the world's history. 


SHOULD BUY RIDPATH NOW 


BECAUSE itis generally conceded the Greatest History 
Ever Written, 


" > 
bom - Mall 
" РА — Today. 


BECAUSE itis the Only General History recognized as an 
authority. WESTERN 
BECAUSE you should know history in these nistory making 5 " NEWSPAPER 
days. E 7 ASSOCIATION, 


BECAUSE it i4 во beautifully written your children will 
learn to love it. 

BECAUSE this ls vour chance to buy It much less than 
ever before. | 

BECAUSE you may pay in small sums monthly, ЇЇ you 
prefer. 


i Chicago. 


— 


| Fa Mechanics, October. 


"n 


"B 
н" 


T: OUP sample Pages. | will write you fully. a 
SEND COUPON for Sample Pages and we will write you fully, f ADDRESS 


^^ Coopon | 


M 204 Dearborn St. 


"Please send me Ridpath 
' "Bample Pages and fall раг. 
M E -ticulars offered in Popular 
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PATERTES iH UNITED STATES, CANADA, FRANCE, 
Tees Warnon m MADE SEEMANT ABD GREAT BRITAIN. РАТЕМТЕ РЕНИШ М@ 
oe 60-PonT Ори | 
HEAATH Dror FOROED 
Олавоы Stem, Јаша 
Wal TAXE 1-6 TO 8-4 


" Bolts before and 
after using the 
& Hawkeye -= 


[LITT 
20 laf 
5. 40) нише aa No, 990 oniy full 
Wickel Plat 


The diea i h for English 
PIPE WRENCH, THREAD CUTTERS, «АЕ ty п wrench, for Жая 


Wil! Remove “Neveralip" and "Rowe" Calks Withwo style of thread, if 


| nted, 
Best This wrench should be in the tool box of every mechanic. Will be malled on 
мъ тетива M receipt of 61.00. Better order one today. 
Has More Uses Than Manufactured by | | 
Any Wrench fade Ghe Hawkeye Wrench Co., Marshalltown, Ia. 


ELECTRIC 
LIGHT Outfits 


STANDARD EQUIPMENTS FOR 
Residences, Yachts, Launches, Etc. 


Best Material, Thoroughly Practical, 
Over H0 in our 60-page catalogue. 


= —— 


Address ELECTRIC LIGHT DEPT., 


Richardson pegs Co., 
HARTFORD, Conn. 


You Like “Pop.” Why Not Send it to a Friend 
FOR ONE YEAR? 


Cannot fail to please any man and Fill in address and mail 
will please him for twelve months with One Dollar at our risk, 


POPULAR MECHANICS, Journal Building, Chicago 


Send your Magazine one year, commencing with the month of 
NAME 
STREET 


and notify party named above that the subscription has been paid for, and is sent with the compli- 


will You Not Can You | 


үт» man can, if he sili increase his kn his knowledge, and 
thereby his salary, by im rov: їз spare time. Your pay 
depends om your ‘knowle Је t erefore you control your 
own salary, 1f you are getting small pay itis be cause you 
are doing a grade of work that hundreds of others can do 
equally well, Qurinstruction will ft you for a higher 

grade їп your present lint, or in an entirely different line, 
ig firms аге eagerly searching for engineers capable ot di- 
recting thelr vast enterprises. to whom they can pay sala- 
ries as great as тосоо a year, Тһе Engineeris not the 
man in overalls with the o1] can and waste in his hand 
He is the man who design s theengine which the óther man 
runs. He is the master mind who conceives; plans, and 
directs the work of hundreds of other men. 


ENGINEERING 


TAUGHT BY MAIL 


If you cannot go to a te chanical school it can be brought 
te Your door by the postman, Our students study under 
the direction of the same teachers who have charge of the 
laboratories and classes of Armour Institute of Te 'chnal 
oiv. thus bringing for the first time to en gineering corre- 
sn weondence students the stand ards ani thorosu ghness üf 
resident school instruction. Ar иеп fa idet ГРН g fa continwe 


fheir sfudies and {ite de pree in residence will бё given 
proper credit by Armour Institute of Technology, 

You are no different from the thousands of others who 
have succeeded by.thisá means, and ушн can, if you peril, 
ЇЇ you seil, you ill write to-day for full information re 
garding the course needed to fit you fora pasition 1 Im the 
course marked * X." This costs you nothing: meter 
ordi] id bring audrenlifomnmumoy теп for aii fame fo come 
Me роу no ternis, Alf money paid dy fhe student i5 
wie dn ча "E the ri nien, 

Tuition fees are moderate — from £12 up—and may be 
paid in Rai monthly pa rents, 


COUPON— CUT OUT AND MAIL TO-DAY 


= mo шот Se 


Please gend me Dopage handbook, 


I am interested 


| £r the course marked ** X 


Mechanical Drawing, 


: __, Eltrical Engineering 


Central Station Work = 
нє behing 


Municipal Enginering 
Кайа Laginccrime 
Surrey ing 
Hydraulica 


Structural Drafting 
{нї ATéhiteeture 
"hs, Mechanical Engineering Architectural Engineering 
Trient Contrnetor4' and ШыШчИтти' 
Shark Mi ta] Patters Diraftirg ЧЕГ 
Machine-Shop I'ractiee Cotton Canta 
Heating, "Ventilation, and Woüulem amd Worsted Goods 
Flim Hne Cell pee 
Brationarr Eng mineeriti R nii (Ыгын Cograe 
Maritbe Ег ее іти аеро EP'reparabory Салтта 
b .pecmotiv: Е nii neerin;g (Ating Tur entrance to enplimeer- 
,"Mmetural Engmeering Ing ТУНГ 


Electric Railwave 
Telephone Practice 


Name ачты я {Ун ETE Ld DISC" Age 
(Аташ 


Cesismatior , ; 


үүн Меат iet TA 


| AMERICAN SCHOOL OF CORRESPONDENCE 


pt 
í dT Armour Institute of Technology | 
i BREL. CHICAGO, ILL., U.S.A } 


ыр. ay 
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A STRONG ARGUMENT BUT NO PICTURES—READ IT 


The Phillips Seven Powers in One 
— DUPLEX GASOLINE FARM MOTOR— 


Can be used on the farm for any work a farmer has to do 


He doesn't have to call in his neighbors to grind his feed, cut his ensilage or fodder, neither does 
he have to run a GREAT BIG 8 Н. P. ENGINE to pump water and run his cream separator that only 
tikes 1% Н. P.: he can't afford to do this; it takes too much gasoline, 

Every farmer needs nn A horse power ¢ngine at ofttimes and only about 2 horse power most of the 
time, Most farmers can't afford to put so much money in a big engine, and so limp along with a 
2 or 3 horse power engine when they would really like an 5 horse power, and if they could get 


A First-Class 8 H. P. That Does Not Cost Any More Than the Common 4 H, P Engine to Buy 


And one what would RUN ON AS LITTLE GASOLINE AS ANY SMALL ENGINE when doing a small 
engine's work; one that the farmer could use anywhere and any place thateany 2, 3, 4, 5, 6, 7 or 8 
horse powsr engine could be uscd, either as a mounted engine or as a semil-portable, or a stationary, on 
& foundation, or as а marine engine, if desired—I sary, if the farmer Gould get ALL THIS IN ONE, 
providing the engine was as simple and durable as the old fashioned kind, that he would then have 
Just the ideal farm power. The WONDERFUL PHILLIPS FARM MOTOR is all this and more 


Let Us Tell You More About It. Write for Circular No. 23 


PHILLIPS MOTOR WORKS, 415 Tacoma Bldg., CHICAGO, ILL. 


Correspondence solicited regarding complete marine moter outfits; also automobile motors, tranamissiona, eto. 


MYERS x 


TOOLS 


Height, over all, 14 inches; Length, exclusive of handles, 18 inches; Weight, boxed, 100 Iba. 


A newly invented machine that enables a carpenter, machinist, blackamith or any "handy man" todo, at home, practically all 
kinda of work that can be done in reqularshopa, With its numerous attachments it may be used in Forging, Drilling, Boring, 
Grinding, Bawing (wom) or metal), Grooring, Buffing, Sand-papering. Thread-catting and їп many other waya. A tool-stee] hardie 
goes with the anvil. Hnsvise with 4-Inch face, pipe-vise, saw.table nnd gauge adjusted to mitering. Our semallost size circolor saw 
(inch) sawa inch lumber. 

Haa cut ra aod may be operated by hand, foot or motor power. The ü-pound fly-wheel imparte wonderful speed ond 
| momentum. Notan ordinary, cheap "repair Ші," but à ren! machine, made from the best of matoriala, und docs absolutely tran 
| work. All of our attachments such na anwa, emery-wheels nnd drilla nre the beat standard makes. Our Machine-Toola are guaran. 
ined both as to materials and workmanship. Big demand for them in towne and cities ая well as in theoountry. Bold direct by the 
manufacturers to users al reasonable prices with libern] diasountate Manual Training Sehoolm. Write for descriptive circular, 


MYERS MANUFACTURING CO. 65 .Wabash Avenue, CHICAGO 


Please mention Popular Mechanics when writing Advertisers. 


Vol, 7. No. ro. 


-l ——— —— =. 


CHICAGO, O 


CTOBER, 1905. 10 Cents а copy. 


$1.00 а year, 


BURNING CARTRIDGES NOT DANGEROUS 


Startling Demonstration--The Men Who Make Ammunition Fearlessly Stand Near 
While 68,000 Rounds Are Consumed in Fierce Fire 


To prove their assertion that cartridges 
and shells may be consumed in roaring 
flames without danger to bystanders, 4 com- 
mittee of ammunition makers stood within 
20 fL. of a roaring fire in the midst of which 
were 68,000 rounds of the explosives. The 
tests lasted 30 minutes and no one was hurt. 

This startling exhibition was made before 
the convention of the International Asso. 
ciation of Fire Engineers, at Duluth, to 
prove the claim that firemen need not hesi- 
tate to come within working distance of a 
burning building containing cartridges and 
shells. 

The demonstration was on account of the 
contemplated increase in insurance rates on 
buildings containing ammunition, such as 


hardware stores, ete, Previous to the fire, 
the following statement was made: 
"Ammunition in п fire does not explode 
simultuncously, We make this statement 
ndvisedilv and emphatically after many 
телге’ experience, Gunpowder in bulk, that 
is to say, In kegs, will explode with force. 
Опе keg exploding may tear open the ad- 
jacent kegs and the flash of fire from the 
lirst-ecommnun?eate to the second, and that 
in turm to the next, with such rapidity that 
the explosion is practically simultaneous, 
At first thought there would appear to he 
no reason why ammunition should not act 
in the same way, but as a matter of fact, 
it does not. An exploding cartridge has not 
sufficient force to tear open the adjacent 


Firemen Extinguishing the Fire at a Distance of 20 Feet During Rapid Discharge 
of Cartridges 
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cartridge aml therefore cannot communi- 
cate fire to the powder charge of its neigh- 
bor. Each cartridge in the fire explodes іп. 
dividually, and explodes when its particu- 
lar primer is heated to the flashing point, 
but the flash from this cartridge cannot set 
of the adjacent cartridge. Consequently, 
Instead of having a simultaneous explosion, 
we have a series of explosions of the in- 
dividual cartridges, and when there is a 
large quantity of ammunition burning these 
explosions follow in rapid — succession, 
sounding like rapid musketry fire. 

“The danger from flying fragments of ex- 
ploding cartridges is by no means n serious 
matter. The cartridge shell unsupported 
һу the gun chamber readily bursts at the 
[гї indication of pressure, and this allows 
the gases to esenpe at a low pressure, The 
escaping gas expends its energy in tearing 
open the shell rather than in throwing the 
bullet, and as there is nothing to restrict 
the escaping gas, it bar but little propul- 
sive force. Frequently the heads of the 
cartridges are torn off and thrown some lit- 
tie distance, but the bullets scarcely ever 
fly. In other words, the heavier parts of 
the cartridge remain behind and only the 
lighter parts are thrown out, and they are 
thrown with no force or velocity; in fact, 
n fireman may keep well beyond the range 
of fragments thrown from the fire and still 
be easily within working distance and as 
elose as the heat of the fire would permit.” 

The Western Fireman, whose editor was 
п close witness, states that for the test a 
frame building was constructed, in which 
was Placed 68,000 rounds of ammunition. 
The cartridges ranged from 22 calibre to 
50-110 hich velocity Kind. Also shot shells 
londed with black and smokeless powder, 
nnd rifle and pistol cartridges of various 
kinds, The house was made as combustible 
as possible with a chimney on the roof ex- 
tending 6 ft. above. ‘The building was then 
filed with excelsior and fine dry wood and 
set on fire, and to insure w hot, rapid fire, 
5 gallons of kerosene was poured on the 
miss. The ammunition had been unpacked 
from the wooden shipping cases and re- 
l1inined in pastebourd boxes, just as it is 
displayed insa store, 

At the end of twenty minutes half the 
ammunition was destroyed, and the tremen 
tore some boards from the side of the house 
and put out the fire. The test proved all 
the anmmmnition makers claimed. Several 
persons who approached within twenty feet 
of the fire were struck һу flying fragments 
of cartridges, but in no case was the velocity 
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of the pieces sufficient to cause discon- 
fort. In other words the bursting of the 
cartridges was not unlike the popping open 
of corn or chestnuts when heated. 


The exhibition was conducted by the 
Winchester Repenting Arms Company, the 
Union Metallice Cartridge Company, the 


United States Cartridge Company, and the 
Peters Cartridge Company. 
$$ —_—_——_ 


AUTO TRACK RACING TO CEASE 


Indications nre that the auto track racing 
will be abandoned, in this eountry at least, 
so far ns the better class of people are con- 
cerned, One fatality, after. another of en- 
thusiastic auto men bas brought about the 
result. 

Ex-Chnirman “lremple,/of the American 
Automobile Association, states the case 
concisely as follows: “I det believe in 
the racing game anyway. I can see по 
utility in it; 1t does not demonstrate any- 
thing of value to the true automobile sport 


Ног Ала 


“Toying With Death" 

or to the industry. The mere matter of 
speed does not need demonstration in that 
way. Every one knows that automobiles 
can be built to run faster than they can be 
driven with safety, so what is the use of 
such contests,” 

This sentiment finds echo from prominent 
auto club men all over the country and will 
doubtless result in action. 
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AUTOMOBILE COMBINATION CHEMICAL FIRE ENGINE 
AND HOSE WAGON 


A new invention in the line of fire protec. 
tion apparatus is a combination chemical 
fire engine and hose wagon using steam for 
its motive power and always ready to start 
at the sound of the alarm, merely upon the 
motorman mounting to his seat and opening 
first the fuel valve and then the steam 
throttle. 

The combination wagon is built with an 


diameter with 4 in. solid rubber tires, pro- 
vided with bolt head and protecting flanges. 

The machine is very strong, capable of 
maintaining uniform speed on long. runs, 
сап be stopped quickly and is deelared to 
be cheaper, all items considered, than the 
horse-drawn combinations. ew London, 


Conn., is the first city to install one of these 
machines, 


“Always Ready to Start" 


iron body on a channel steel frame and the 
body is mounted on four elliptic springs. 
The wheels are small and rubber-tired, The 
machine has capacity for 1,000 ft. of 215 in. 
cotton rubber-lined hose, hag n 35-:zàal. chem- 
ical cylinder on each side fully fitted up, 
and the equipment throughout As large and 
complete. 

The fire-tube design of boiler is used, be- 
cause of its great reserve power, useful in 
elimbing hills or traveling over rough roads. 
When the apparatus is in motion on the 
street, gunsoline Is the fuel used, and at the 
engine house steam pressure is maintained 
hv a gas burner, / The gasoline burner is 
built entirely of steel and is controlled hy 


regulators. Two engines, working indepen- 
denti are connected, one to each rear 
wheel, for driving the machine. These en- 


gines are of the double-cylinder type, high- 
speed and double-neting. 

The running gear has an &-ft. hase and 
56-in, tread. The wheels are 36 in. in 


CLAY PRODUCTS A GREAT IN- 
DUSTRY 

There are in this country 6,069 concerns 
engaged in converting clay into manufac- 
tured products: the average output for a 
year being 821.588; the total value amount. 
ing to $131,000,000 for twelve months. Of 
this the greater part was brick and tile, 
valued at $105,000,000. The leading produc. 
ing states in their order are, Ohio, Pennsyl- 
Vania, New Дегет, Illinois and New York. 
Ohio shows a record of over $25. 000,000, 

The average price throughout all the 
States was for common brick, of which 8,. 
665,000 thousands were made, $5.87 per M.: 
paving brick sold for an average of $10.28. 

Sand-line bricks now seem to be con- 
sidered a suceess: 57 plants earned $463,- 
0M The rapid inerense in the use of 
cer ent blocks Is likely to reduce the vol. 
ume of clay products, or at least to cur- 
tail their previous vearly increase, 
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FREIGHT AND PASSENGER COL. 
LISION 


The effect of a head-on collision whieh re- 
cently occured on the Nickel Plate road, 
near Cleveland, is vividly portrayed in tlie 
illustrations. Twelve persons were killed 
and many more injured; the zreatest barm 


a a = РРР" = = -P " ; 1 a 
Tt м, Мк ай дад Дш Ж 


Telescoped 
was done to those in the smoker which was 
telescoped. A fast passenger train running 
60 miles an Lour ran into a freight train 


which was standing still. Failure of the 
freight crew to obey orders and further 


neglect in flazzinz the flier caused the acci 
dent. Engineer Poole of the passenger Tè- 
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fused to jump, was caught in the wreck and 
slowly scalded to death before the eres of a 
helpless crowd, 


TRANSPORTATION OF BANANAS 


Опе company alone imported 26,000,000 
bunches of bananas in a single year, re- 
quiring 572 steamers. The transportation 
of the fruit is peculiar; it must not get too 
warm or it decays, nor too cold or И will 
never ripen, it being always shipped green. 
Ihe latest improvement is the erection of 
eoollngz sheds, into which an entire train is 
run at one time, and cold air is pumped 
into the tops of the cars, thus reducing the 
temperature to exactly the decree desired. 
In winter warm nir will be used. The 
blower has a capacity of 50,000 cu. ft. per 
minute, and an electric alarm in each car 
rings а gong when the proper temperature 
is reached.—Condensel from Ice and Ke- 
frigeration, Chicaga. 

abge Em. 


SECRET TELEPHONE EXCHANGE 
An electrical expert has invented and put 

in practical operation, a telephone exchange 

in which the hello girl cannot listen to the 


conversation. The next encroachment on 
official perquisites will be a postal carg 


Which cannot be read en route, The sys- 
tem of switchboard wiring by which this is 
necomplished is said not to be specially 
complicated. 


" The Passenger Train Was Running 50 Miles An Hour" 
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FAN-DRIVEN ICE VEHICLE 
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The **Aero-Motar''--An English Ic: Craft that Will be Tested During the Coming Winter 


Motor ice yachts and ice vehicles of all 
types. will, berond doubt, create great Im- 
terest during the coming winter. Among the 
many machines which will be tested is an 
English device enlled an "ncro-motor." and 
wil utilize an iden tried in this eovntry 
severa] venrs ago—that of propelling’ the 
sledge by means of à revolving fan or screw, 


The fan used in the English machine Is 
four-bladed, is driven by a gasoline engine 
nnd may be attached to either a motor-car 
or to a sled. The inventor, J. Bruce Mac- 
Duff, expects great things of his machine 
ind suggests that the aéro.motor sleigh 
may supplant dogs for use In Arctic and 
Antartie explorations. 


SUPERINTENDENTS SHOULD SUPERINTEND 


It is of the highest value to have п super- 
intendent who possesses the practical 
knowledge sid] experience to do ппу piece 
uf work which contes Into his shop. ‘To 
have him take off his coat and do the work 
except in the case of some unusual thing 
where he does 80 to show his men low, is 
not considered Advisable. 

In à paper read before an assoetion of 
foremen the superintendent of motive 
powwer-of the (C. & X. W. Ry. says: 

"Yon men have no business to have your 
eouts off when on duty in your shops un- 
less yon are warm. You have no business 
to take the tools out of a workman's hands 


tò do his work. Your business is to secure 


results from the other men's work. If I 
Hid that a foreman boiler maker on my 


road is doing the work thit his men ought 
to do I begin to think that he had better 
keep using the hammer and chisel” 

Ability to do things is all right; the do- 
lng of them is another matter. Proprie- 
tors make a mistake when they allow or 
expect a superintendent to work with his 
hands when he ought to be working with 
his bead. It's an extraordinary man who 
enn do both snecessfully at the same time, 
and such men do not remain superintend. 
ents very long: 
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GRANITE COLUMNS WITH STEEL 
CENTERS 


Unique Combination of a 5an Francisco Architect 


The Merchants Exchange new bullding in 
San Franeisco possesses n remarkable fen- 
ture, Which so far as we can learn is the 
first of its kind. The massive granite 
pillars whieh support the great building are 
hollow and contain solid steel columns. 


Steel-Centered Granite Columns 40 Feet High 


This building is fourteen stories dhizh; 
the two lower stories are of granite and 
the other twelve of very handsome pressed 
brick On each side of the main entrance 
"re two enormous fluted granite pillars. At 
the base each pillar is 6 ft. in) diameter; 
they taper slightly and are 5 ft. uweross at 
the top; each being 40 ft. high. 

Before the massive and shapely columns 
were put in position, when the great build- 
ing lad reached the first story, both the 
contractors and architect concluded that 
they should be strengthened in some man- 
ner, Massive though the granite pillars 
would be, ret the weight they were required 
to support was enormous, 

To increase the strength it was deter- 
mined to build the pillars in short sections 
And to bore out a hole in each section 16 in. 
in diameter. This long hole of 40 ft. was to 
eontain a Solid steel column 16 in. in 
diameter. Jt proved a slow, tedious, and 
painstaking task to eut a hole through the 
blocks of granite. This was accomplished 
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by means of n circular saw, the core be- 
ing “trepanned.” 

The cutting was done with the utmost 
precision; во very accurate that the sections 
fitted together with the utmost nicety, the 
fiutings being perfect. As each section was 
bored out it was lifted by a derrick and 
fitted over the steel column. Whatever lit- 
tle space was left between the steel pillar 
and its granite casement was filled with 
liquid cement. ‘This, hardening, made one - 
solu mass, 

The two columns were then placed in 
position, and the building proceeded, Each 
pillar contains 13 sections, the joints being 
united with cement. 

That the building has sufficient support 
is not denied, though some architects ques- 
tion the utility ofthe plan, claiming that 
it is extremely dificult to divide the load 
between steel and granite, the resistance 
of the twc not being equal “One or the 
other is really carrying the load,” says a 
prominent Chiearzo architect, "although the 
steel center undeniably holds the circular 
stone sections’ that compose the pilar in 
pince." 

— cc 


ARMY MOTOR WAGONS WITH 
WOODEN WHEELS 


Built strictly for business nnd with no 
consideration fer the comfort of the passen- 
rers is true of the new army motor wacons 
built for France. However, they carry great 
loads at a speed of 15 miles an hour on good 
ronds, amd are guaranteed not to stampede 
under fire. The latest type have wooden 


Army Motor Wagon 


wheels with immense spokes and wide steel 
tires, Which meet the approval of military 
men as safer than any form of rubber tires. 
The Motor Age says the steel tired wheels 
proved good hill climbers even in the mud. 
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ZIRCONIUM, NEW FILAMENT 


A new filament for incandescent lamps is 
produced by submitting oxides of a mate- 
rin] called zireonium and magnesium at a 
high temperature to the action of hydrogen, 
then pulverizing the resultant alloy and 
adding a cellulose solution which trans- 
forms it Into a plastic and homogeneous 
mass. From this mass the filaments are 
drawn, 50,000 to the pound of raw mate- 
rial, The zirconium lamps require current 
of only 37 volts and three lamps can be 
placed in series across the usual 110-volt cir- 
cuit. Several filaments in one bulb are used 
for high candle power lamps, 

— M 


MAPS OF RIVER BEDS 


The foundations for a great bridge or 
dam are important essentials, which, like 
the engineers nnd firemen on a ship are not 
seen and seldom appreciated. — Before the 
stately structure can span the chasin or 
stream the foundations must be laid deep, 


Boats for Drilling 
nnd sure, and lasting. There's п lesson here 
for every young man, hut we Are writing 
"bout dams ond thingzs—mot preaching, 
Weeks and months, sometimes even years, 
must be spent in studying the sand or rock 


heneath the water, Recently the govern- 
ment had occasion to learn the exact con- 
dition of the river hed of the Ohio for a 
mile and a half, near Parkersburg, W. Va- 
Scores of borings were made, each one fur- 
nishing its“eore” from which exact maps 
were made showing exactly the character 
of the river bottom, and of the rock be- 
neath to n considerable depth. 

The illustration, from the Gas Engineer, 
shows the bonts used in the sounding, the 
drilla being let down into the water from 
the sides of the boats, and operated [һу 
ras engines. - 


CEMENT BLOCK CIRCULAR SILO 


The latest in the silo line is the hand- 
some structure shown in the illustration, 
The following details are condensed from 
lloard's Dairyman: 

The silo is 29 ft. in height and 16 ft. in 


Cement Silo 


dinmeter and is figured to hold 115 tons. 
Ite eost is $360., It is constructed of hollow 
cement blocks molded to the desired curve. 
The form and method of tying the blocks 
together so as to resist the lateral pressure, 
is shown in another cut. | 

So far ns we can judge, this is, in many 
respects, п model silo. If it proves to be 
all the designer and owner of it anticipate, 
under the test of time, it solves the problem 
of a cheap, safe and indestructible silo. 
The eost per ton of storage capacity is cer. 
tainly reasonable. The deviee for strength- 
ening the blocks appears to be sufficient, 
When laid up the notches in the ends of 
the blocks «are filled with soft cement, 
which helps materially to make the wall 
Stree, 


End View of Cement Blocks, Showing the Curve 
and Method of Applying the [rom Fasteners 
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CANAL BOATS WITH LOADS ELEVATED 75 FEET 


Unique English Elevator Saves 12 Locks-- 


Very Cheap to Operate 
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Lower Level Canal, Showing Lifting Cradles 


An apparatus has been constructed Aat 
Foxton, England, which transports boats of 
all sorts from one canal to another seventy: 
five feet higher, without the use of locks, 
twelve of which would be required to raise 
а boat that distante, 

Two docks with reservoirs of water are 
placed at the edge of the camilla, one at the 
foot and the other at the {ор of ип incline. 
Lpon this slope are laid two trucks, each 
track composed of four ralle; On these 
travel two cars for transporting the boats, 
one mounting while the other descends, be- 
ing drawn by steel cables which run in ton- 
duits. The cars are, in fact, immense mov- 
able tubs formed. of steel) plates, well braced, 
and mounted upon sixteen pairs of strong 
Wheels each. | At eitlier end of these travel- 
ing docks are sluice gutes moved by hy. 
draulic nressure.. The power plant is in- 
stalled at the top of the incline which is 
built of solid masonry. 

When a bout is ready to be transferred 
the enr is submerged, one of the sluice gates 
at its end is opened and the bont sails into 
the metal dock with all its freight and 


"pnpurtenances just as it floated in the canal 
The gates are then closed and the bont j8 
ready for its journey on the rails. When 
the other movable dock has been loaded in 
the same way one huge tub with its float- 
ing load is drawn up while the other carry- 
ing the second bont descends, thus, the 
weights being equalized, the cost of trans- 
ferring the two boats Is no more than to 
handle one alone, fn order to launch the 
boats it is only necessary to open the sluice 
rates after the cnr has been Again eub- 
merged, when they ont out into the canal 
nnd resume their voyage. The whole opera- 
tion, as previously mentioned, takes only 15 
minutes. 

The cost of operating this plant is quite 
insignificant. The boats nre small, but the 
trafic has. averaged п total of 6,000 tons 
handled each 12 hours; this cost only $6.40 
for labor, fuel, ol] and repairs, These trav- 
eling docks will accommodate canal boats 
up to 63 tons. 

From 190 to 200 boats of that class was 
n fair average number during 12 hours 
without crowding, not counting  ernoes 
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поо улс and pleasure boats of all sorts 
Which were transported during the same 
period. 

To what extent it might be possible or 
practicable to enlarge the Foxton method is 
not yet known. If it could be adapted to 
large work sach as the transport of great 
ocean vessels or à battleship, it would menn 
the saving of several years in time and a 
great many million dollars in money in the 
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Upper Level Canal--Boats 


completion of the Panama canal, The ques- 
tlon of levels and locks would then cut no 
particular figure, as there could be several 
levels, thus saving a vast amount of cutting 
nnd excavating. 

— — 


RAILROAD TRACK OF THE FUTURE 

Increase of speed in the movement of 
passenger and freight trains seems to come 
in cycles of a few years each. [tas nof яо 
many years ago that 29 hours were required 
lo cover the 1,000 miles between Chicago 
and ew York. Then the time was veduced 
to 24 hours, next to 20 hours and finally to 
18 hours, When the electric motor replaces 
{йе steam locomotive for passenger trains 
this time will ngznin be considerably re- 
duced, but in all probabilite not until a 
radical change is made in/track construc- 
tion. 

The high speed track /of the future will 
be laid on longitudinal supports, instead 
of cross thes amd the foundation will be 
much deeper and more solid than is pos. 
sible with wooden cross ties, 

The New York Central is to have an 
electric locomotive of 2,200 h. p. which will 
be едра of hauling a heavy passenger 
train at. 90; miles an hour. As it would 
have no occasion to stop for fuel or water, 
and seldom for other reasons, it will be 
seen that a road electrically equipped he- 
tween Chicago and New York could make 
the run, so far as motive power is 
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concerned, in a few minutes more than eleven 
hours, and it is not beyond possibilities that 
100 miles an hour may be achieved. When 
this is done a man could leave New York 
at 9 oclock in the morning, go to Chicago, 
«pend an hour there, and be back in New 
York at 6 o'clock the next morning. 

Many experts anticipate a return to. the 


longitudinal system of track support, which 
will 


doubtless be in the form of a great 


Proceeding on Journey 


beam of conerete which in turn will rest 
upon a support more solid than dirt. 

In tfhe/ear!s days of rallroads In England, 
Germany, amd even this country, the longi- 
tndinal system was employed, though by 
no /means as substantial as is required 
with the mammoth locomotives and henvy 
sleeping cars of todar. The increasing 
searcity of wood for ties will also contrib- 
ute toward a radical change in track con- 
etruction. 

The Engineering News, a railroad au- 
thority, save: “An engineer would never 
design an important building and support 
it on wooden blocks Тете few inches 
below the ground surface; and he wonld 
not consider the case much better if stone 
or conerete blocks were substituted for 
wooden. To make n permanent support for 
railway track we must carry our founda- 
lion course down deeper, just as we would 
a bhuihlingz foundation. Put it is practically 
imposslhle with the cross-tie system to 
make the foundation much deeper than the 
thickness of the present womlen ties, for 
the teackmen could not reach under tue ties 
to tamp them if the ties were, sav, 12 to 
16 inehes in «depth. There is not room 
enough between the ties to permit this; 
and it is, of course, out of the question to 
space the thes farther apart. All this points 
directiy to the replacement of cross-tics with 
longitudinals whenever a really permanent 
&vstem of track foundations replaces the 
present 'mud-sil] system." 
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THREE ACRES OF ROCK BLOWN UP 


Henderson's Point, Piscataqua River, Demolished by Forty Tons of Dynamite-- 
Clearing the Channel to the Portsmouth Navy Yard 


A short time ago Henderson's Point was 
a big ledge of rock jutting out into the 
Pisentaqua river and forming a sharp turn 
in the swift current, so that none of the 
larger warships could pass up the channel 
to the new dry-dock at Kittery, Maine. To- 
day Hendersons Point lies a great mass of 
loose debris, which is being rapidly removed 
hv powerful dredges, Forty tons of 75 per 
cent dvnamite were used to rednce the 
35,000 cubic yards of rock forming Hender- 


below the Point a submarine drilling boat 
was usel for drilling holes where the shal- 
low water began. The rock was Wasted olf 
into deep water and left for the time being. 
After three months’ work, scows were sili- 
stituted for the boat, and in all 800 сше 
varda of rock were removed in this Wir, 
The center of the Point removed, tle 
work of putting in long holes for the hig 
charge was bezun. These holes were run 
from the edge of the "rim" at intervals of 


Battery of Air Drilla Inside Coffer-Dam 


son's Point to this condition and the entire 
project will eost the United States govern. 
ment $750,000. Since, in 1885, Hell 
channel, East river, New Xork, was cleared 
of its dangerous rocks, there. has been no 
binst to compare with this one. The Hell 
Gate blast, however, extended over an area 
of nine neres, and to break up ihe 270,000 
cubic yards of rocks, 120 tons of "rend. 
rock" powder and 20 tons of dynomite were 
usel. 

The difficulties attending the destruction 
of Henderson's Point were grent. The use 
af a cofferdam bad been Intended, most of 
the work to be in the open and proceeding 
from the channel toward the shore, but 
the swift current wrecked the strong coffer- 
dam constructed and then one was built on 
top of the “rim.” 

The соге was first excavated nnd just 


(Güte 


6 to 10 rt. and at a dip from horizontal of 
1% in. to the foot. The holes were from 
90 to 80 ft. deep. Eight drills, having evlin- 
ders 54, in. in dinmeter by  8.in. stroke, 
were use. The use of tripods or columns 
for mounting them was impossible under 
the conditions. Instead they were bolted 
to п heavy timber framework which was 
loaded down with stone, A series of holes 


were bored aml the framework mover 
slong, The holes at the start were 5 in. in 
dinineter and tapered to 2 in, and the 


shortest time required for drilling one of 
them was 12 hours. The drills were ope. 
rated by compressed air. 

The great explosion eaused no injury to 
persons or damage to property, beyond ñ 
few broken window panes, though water 
and debris were thrown to a height of 
100 ft. 
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HOW AN AUTOMATIC SPRINKLER WORKS 


Inactive for Years, Perhaps, It Springs Into Action When Needed 


We have had several requests for a de- 
scription of the automatic sprinkler—a de- 
vice Which will remain inactive for months 
and years at a time, and then in an instant 
when fire brenks out in some remote room, 
drenches the compartment with water and 
subdues, even if it may not entirely extin- 
zuish the fire. Many a time a fire has been 
extinguished at the start, which if un. 
checked for a few minutes would have 
crown into a terrible conflagration. 

Ihe system is in reality a very simple 
affair, consisting of a big tank of water 
Placed higher than the building, connected 
to parallel pipes extending along the ceil- 
ing of each room. These pipes are ordinn- 
rily 8 or 10 ft. apart, while nt intervals of 
10 ft. a sprinkler is attached to the pipe. 
By this arrangement at least one sprinkler 
is placed over each floor space of 8 x 10 ft. 

Тһе sprinkler itself consists of a metal 
frame with two bronze levers holding a 
bronze спр over the opening in the pipe. 
These levers are connected by a small link 
of solder, designed to melt at a temperi- 
ture of 165 dez. As soon as a fire starts 
the hot gases nnd smoke rise to the sceil- 
ing, melt the solder, the levers are released 
und drop, there is no longer anything to 
hold the eap in place, it flies out, forced by 
the pressure of the water, and the gprinkler 
is busy. In order to spread the stream іп 
all directions and divide it into large drops, 
à deflector is provided at the top of the 
frame. All these working parts will be 
Clearly understood from the» illustration 
(Fig. 1). The water will continue to run 
until some one shuts off the supply or the 
tank runs dry. 


There nre two sprinkler systems—the wet, 
in whieh the pipes are constantly filled 
with water; and the dry, in which there is 
no water in the pipes except when one or 
more sprinklers open. In the dry system 


Fig. I«-Sprinkler Head 


the pipes are filled with air compressed to 
about 30 lba, which holds back a valve 
placed in the large water main leading 


from the tank. 
Sprinklers are made to act at dilTerent 


iemperatures as desired, from 165 deg. up to 


(leu, 


Other Types of Sprinkler Heads 
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360 deg. ‘This is accomplished by using 
links of various degrees of hardness. Ench 


fuse link bears the date when it was put 
in, nnd its melting temperature. 


Sprinkler in Action 


Modifications of the above system include 
underground cisterns, instead of elevated 
tanks, or connection to city mains, in which 
ense automatic pumps are required which 
start pumping the instant a sprinkler opens. 
A sprinkler system is quite expensive to 


Install, but secures reduced insurance 
charges, 


POMPEII'S WATERWORKS 


A most complete system of water works, 
saves Professor Kelsey, Ann Arbor, Mich. hag 
recently been unearthed in Pompeii This 
system has been so well preserved that even 
at the present day it is possible to turn wi- 
ter on and it will flow through the pipes as 
freely as when that citv was in the helzht 
of its prosperity over 1,800 rears aro, 
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A LAMPLESS LIGHTHOUSE 


A lighthouse that has neither lamp nor 
keeper, yet throws out a light nt night that 
may һе seen far and wide upon the sur- 
rounding water, is located at Arnish Tock. 
Stornoway Eny, in the Hebrides, Scotland. 

It is a conical beacon with а Jantern. 
which his n mirror and an Arrangement 
of prisms, fixed at its summit. Across the 
channel, 500 ft, away, on Lewis island. 
stands п lighthouse which throws a stream 
of light on the mirror in the lantern, which 
in turn reflects it on the pri&ms, The rays 
of ght are converged to n focus outside the 
lantern and then diverge [n every direction, 


making а  servicenble Aighthouse, fuil 
"lapted to the requirements of Its locality. 
OBSERVATION STREET CAR 


What isedoubtless the finest observation 
street ear in the world has just been built 
for the Montreal] street railway. ТЕ makes 
daily trips, taking visitors over all the ear 
lines їп that extremely interesting city. 

The car is 46 ft. long, 8 ft. wide, and 
the seats, which will accommodate 50 pis- 
Hangers, nre in tiers one above another, 
hence every seat commands an equally good 
view. The car is open, with nothing to 
obstruct the view. At night it is brilliantly 
illuminated, The conductor acts as guide, 
pointing eut and describing the points of 
interest. The car has a speed of 40 miles 
nn hour, is driven by four larze motors and 
is equipped with air brakes, The trolley 
pole is carried by a post at the rear of the 
COT. 


Observation Street Car, Montreal 
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LARGEST MARINE BOILERS EVER BUILT FOR 
GREAT LAKES 


Special Track 


Built för Loading them on Vessel for Shipment 


O temto Marlee Bolter Werks 


"The Boilers are Each 15 Ft. in Diameter" 


The largest marine boilers ever built for 
use on the Great Lakes were recently shipped 
from Toledo, Ohio, to Detroit, Mich., where 
they will be installed on a new vessel being 
built there. To facilitate loading the big 
boilers on the boat for shipment necessitated 
building a special track out along the pier. 

The boilers are each 15 ft. In diameter by 
12 ft. long and contain three. corrugated 
furnaces 44 in. interior dinmeter hy 9 ft. 4 
in, long and contain 368 three-inch tubes 8 
ft. 9 in. long. They have 323 through bolts 
(2:5 In.) with nuts inside and outside. The 
shells of the boilers are 154 in. thick (the 


heaviest ever put in marine boilers, It is 
said), nnd are riveted with 195-in. rivets, 
driven with 150 tons hydraulic pressure, The 
tube sheet is ™ in. thick, the external parta 
з in. and the furnaces 23-32 in. thick.. The 
flanges for steam pipe and safety valve are 
of east steel; the butt straps are 1 in. thick. 
The rolling of the steel plates for the shell 
wiüs a great undertaking and It was neces. 
sary to substitute steel gears for the ordi- 
nary cast iron gear wheels on the machine. 
The boilers were tested to 315 Ib. hydro- 
static pressure, which gives them a safe 
working pressure of 210 lb. of steam, 


ENGLISH OPINION OF anis BOILER INSPECTION 


After referring to the widely differing 
and somewhat eéeonflieting laws of the serv- 
eri] states in the matter of boiler inspec- 
tion, the Electrical Review, London, says: 

"In the rity of New York the police do 
the holler, inspection, A few helmeted 
desperacoes drive up in a van with a force 
pump, seize an unfortunate boiler, put a 
trie more water into it than it will fairly 
hold, and leave it stretched and weakenetl 
with a quite unwarranted certificate that, 


being reduced in strength by the test put 
upon it, lt is now safe to work until next 
assault and battery. Xo one but a born fool 
would put a boiler to such a casually ap- 
plied hydraulic test with any expectation of 
securing safety or proving a fault, though 
euch ensunl tests do greatly help incipient 
faults to develop and prove themselves af- 
terwards under steam pressure half that 
used in the hydraulic test.” 
Conditions are different in England. 
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LOCOMOTIVE LOST IN A JUNGLE 


Qae would naturally think n locomotive 
was the last thing in the world to be dis- 
covered lost and abandoned in a tropical 
jungle, Put such is the fact, and at this 
moment what was once a fine machine In 
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has cooled а little, the oil, in suitable quan- 
tity for the kind of varnish being made, is 
added gradually to the gum, stirring con- 
stantly, The mass is then cooked, the grade 
and character required in the product deter- 
mining the degree of heat and the time of 
boiling. Much cooking makes a dark var- 


"Нот it Came to He There is a Mystery" 


its day. is ruating away far from the па. 
tation of апу human being. It was recently 
discovered in the woods in Columbia, South 
America, How it eame to be there is a 
mystery: no tracks Тела to its present loca- 
tion; it's n railroad derelict. ‘Tropical vines 
creep through the spokes of егт 
wheels and twine around the throttle lever. 
Its headlight has vanished, and forsaken 
nnd deserted it is a monument to its own 
death The Holler Maker sare the name 
plate shows the engine was built in the 
United States in 1878, 
— ——— — —— 


HOW VARNISH IS MADE 


In brief, the making of varnish seems like 
n simple matter indeed; vet it takes one of 
experience to olttninealwars the exact re- 
sults and a dependable product. 

A brass kettle liaving capacity for 125 Ib. 
of gum and provided with à cover having a 
hole through which a stirring rod is ope- 
rated, is filled and put in the fire for the 
«zum to melt, Avhich requires about one-half 
hour. From 10 to 25 per cent of the cum is 
lost in the escaping vapors, 

In another copper kettle linseed oi] is 
heated in the meantime, and when the gum 


nish and less n paler varnish, generally pre- 
ferred. However a dark varnish made of 
the best gum, but not darkened by over- 
cooking, wears better than the paler prod- 
wet, says the Master Painter. 

A ton of zum must be sorted over to ob- 
lain enough light gum for a 125-Ib. melting, 
where light-colored varnish is desired. This 
шакек it very expensive, When the mass 
has cooled nfter cooking, it Is thinned with 
turpentine, great precautions against fire 
being necessary, The varnisn is graded nc- 
cording to the amount of oll added to it, 
which ranges from one to sixty gallona per 
100 Ib. of cum. 

— — ——— 9— ———— 

Westrumite, a German prodnet named for 
n Herr Westrum who invented it, is being 
tested In this country as a dust eradieator. 
It is said that a road thorouzhly saturated 
with Westrumite will not require sprinkling 
for eight or nine days thereafter. The fuld 
is n& cheap ns water, nnd when first tried 
in Germany, я year ago, consular reports 
spoke highly of it. 

аа 


Corgresg will be asked to change the 
plans of two new battleships from 16,000 
to 18,000.ton ships. 
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RECOVERING A SUBMERGED ISLAND 


18 Billion Gallons Pumped from an Area of 7,000 Acres--Average Depth б Её. == 
Steamboat Furnishes Part of the Power 


One of the most 
роті ever 
mtates vag 


stupendous pieces of 
undertaken in the United 
very recently accomplished in 
California. This work wis done in Sian 
Joaquin county, on Bouldin island. The 
island in question is formed by the june 
tion of the San Joaquin and Mokolnmne 
rivers, and eontalns an aren of more than 
7,000 acres, A large extent of this island 
is under cultivation, being used for raising 
Asparagus, in fact, this island contains 
what is undoubtedly the largest asparagus 
farm in the world. 

Bouldin island is of irregular shape, and 
at а mean stave of water lies about & ft. 
helow the level of the streams surroanding 
it, Many years ago a huge dike was built, 


following all around the zig-zazzw shoreline 


of the islnnd, some 30 miles Jong, During 
aA heavy freshet n break occurred in this 


| 


Т sta 


T 
m _. 


ке 


Closing the Break 


dike, small nt first, but rapidly enlarging. 
[поп very short time the break increased 
until 1,500 ft. of embunkment was swept 


пау. 


Throuch this great breach the floods 
poured furiously and їп a short lime sub-. 
merce! the entire island, On пп auverage 


the water stood 7 ft. deep all over the 7,000 


Pumping Plant-sSubmerged Land Beginning to Appear 
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acres. After the subsidence of the floods 


the first work fo do was the repair of the 
This proved a 


breach. very dificult and 


A 44-in. Pump 


expensive task. Finally, after months of 
work, it was closed up and the inrush of 
waters shut out. To accomplish this it was 
necessary to sink the condemned hulk of a 
snlling vessel 250 ft. long, then piling and 
vast masses of rock were added. When this 
heavy work was done, the company owning 
the island was confronted with the colossal 
task of pumping out a great Inke. 

A large pumping plant was Installed at 
the point where the break occurred. The 
boiler capacity of 1,000 hp, was found to be 
insufficient, and was supplemented by 500 
hp. additional in the steamer “City sof 
Stockton." shown in the illustration. She 
was made fast to the dike and steam pipe 
lines with ball joints run ashore from her 
four 54 in. x 18 ft. boilers, 

The capacity of the four pumps was 165- 
000 gal per min, equivalent {о 10,000,004 
gal. per hour. During the time of pumping 
no less than 6 in. of rain fell on the island, 
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which iuc7eased the duty to be performed 
about 1,200,000,000 gal. additional, making 
the total water pumped 18,200,000,000 gal. 

Iwo 44-їп. and two 36-in. centrifugal 
pumps were installed. The capacity of 
each of the 44-in. pumps was 60,000 gal, per 
minute; of the 36-In., 35,000 zal. per Min- 
ute. These pumps were installed. upon the 
syphon plan, being the first attempt ut tüis 
class of installation on such large pumps 
ever attempted upon the coast. The plant 
Wis n suecess in every particular and the 
water was entirely removed from the Island 
Within a period of бте months. АП four 
pumpa were operated continuously for about 
60 days, after which, time the pumps ope- 
rated intermittently, as best served the 
owners, The off} consumption ranged from 
60 to 100 barrels per day of 24 hours, and 
2.500 barrels of oj] were used in draining 
the island. Every 24 hours 240,000,000 eil. 
lons were thrown. out. The pumping was 
started March 8/of the present year and 
completed in Angust, 

Now that the pumping is over. it is esti- 
mated that the cost of putting the ground 
again into suitable condition for asparagus 
will reach another $200,000. ТЕ is very 
prohahle that the total direct cost of the 
submergence of Bouldin island will approx- 
imate $500,000. 

At the present time there are 20 000 sheep 
on the island and 3,000 Japanese gardeners. 
A full erop of asparagus is expected next 
SE SOT), : 

a 

It is said it will require 1,500,000 freight 
cars, or a train 12,286 miles long, to haul 
the grain crop to market this venr. 


Steamboat Supplying 500 Boiler Horsepower 


POPULAR 


CAUSE OF “BENNINGTON” 


DENT 


ACCI- 


Ihe naval investigation of the "Benning- 
ton" accident finds it was caused by а care- 
less fireman shutting off the steam gauge 
connection instead of an air cock as he sup- 
posed, The boilers were freely fired, but 
no pressure showed on the gauge, The 
safety valves stuck. Any 12-year-old bor 
who has rend Popular Mechanics six mouths 
should have shown more diseretlon than 
the men who blew up the “Bennington.” 

— — —ÀÀ——— — —— 


STEAMER- WRECKS STREET CAR 

A peculiar street car accident occurred 
in Milwaukee not long since when a steamer 
collided with the north end of a bridge, 
just as the enr was leaving the south end. 
When the steamer struck the bridge, it tore 
it open at that end, такі a correspond- 
ing gap of 35 ft. at the other end, across 
which hung the street car with its iond of 
terrified passengers. АП escaped unhurt, 
howerer, Two of the luge bridge spans 
were wrenched loose and fell on the car. 
The bridge was damaged considerably and 
it required several] hours to clear away the 
debris and rescne the car from its precari- 
опе position. A scow piled high with rail- 
rond ties was backed under the bridge and 
a eribwork of ties built up to raise that end 
of the ear, which was then Пашей off. 
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REINFORCED CONCRETE SEWER 
PIPE 

Reinforced concrete sewer pipe can now 
he made in diameter from 15 in. to 10 ft. 
Sot only that, but they possess a remark. 
able strength. The illustration, from Mu- 
cipal Engineering, shows a section 3 ft. 
in diameter supporting a load of 20,000 Ibs. 


1 1.8 " Lo adi r ! m 
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umd the pipe 90 days old.  Hailronds are 
now using these pipes for waterways under 
tracks in plaice of the more expensive iron 
pipes. Joints are made with iron hands 
drawn tight, the coupling filled with cement. 


Unusual Accident--Ship Wrecks Street Car 
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NOTABLE WHARF IN MEXICO 

A notable example of wharf engineering 
has been completed after several years con. 
struction.at Tampico, Mexico. The struc- 
ture is near the bank near the mouth of the 
Panuco river, the water belng 30 ft. deep 
on the river side, The construction had to 


be not only fire proof above the water line, 
but calevlated to resist the equally destruc- 
tive ravages of the warm salt water below. 

The entire wharf is 2,600 ft. long with 
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SMALLEST NAVIES IN THE WORLD 


Seyeral recognized nations have “navies” 
which are simply ridiculous, For instance, 
Panama has one converted yacht; Belgium 
his one training ship; Рега has a weather- 
henten tramp steamer of 600 toms; ani 
Roumania's navy consists of a 1,300-ton 
cruiser, a simal training ship and & torpedo 


boats, In comparison with our "biz stick" 
the above would rate as little more than 
eliverg, 


Constructing the Piers, Tampico, Mexico 


tracks of tlie Mexican Central extending the 
entire length. One-half inch steel cylinders 
6 ft. diameter and 55 ft. long, placed about 
20 ft. apart, support the wharf. The eyl- 
indere were sunk to the sand which i8 cov- 
ered by 30 ft. of mud. Creosoted piles of 
long leaf rellow pine were driven inside the 
cylinders and the remaining space filled 
with conerete. 

Extensive freight houses were erected on 
the wharf with electrical machinery for ex- 
changing freight between the cars and 
ocean-zojnzgz vessels, ‘Phe 
condensed from n detailed description in 
the Railway Review, 

a 

An International Fire Congress to which 
fire aml insuranmnee- men are invited will be 
held in Milan, Italy, in May, 1906. In Europe 
ns much attention Is given to preventing 
fires, ав Americans display in extinguishing 
them. 

= a 

The largest public bath in Europe is lo- 
' ented at Vienna. dt is 587 ft. long, 156 ft. 
wide and accommodates 1,500 people, It is 
patronized by thousands of the poor. 


abore facts are 


1906 STYLE AUTO 


Some of the new styles of nutos which 
wil be brought out next year will lose 
much of the neccustomed resemblance to a 
motor enr and will easily pass for a Norse. 
drawn vehicle, The running side board is 
om'tted oud the rear seat is higher than the 


Phaeton Auto for 1906 


other, The room required for machinery is 
zrestly reduced and the lines throughout 
are much more graceful. The style illus- 
trated will be known as the phaeton auto, 
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THE ARMOR-PIERCING POWER OF THE CAPPED 
PROJECTILE 


The strongest, hardest armor plate manu- 
factured today, the product of long years of 
experiment, study and experience devoted 
to the question at such steel works as the 
Krupp, Harvey and Creusot, is not proof 
against that marvel of penetrative ability— 
the capped projectile. In 1854 the French 
sent flonting batteries sheathed with 4% in. 
laminated [ron to the Black Sea and these 
were able to resist the fire of the 68.pound- 
ers in use at that time: a few vears later 
the “Merrimac,” newly clad in iron, sailed out 


to fit it to the projectile ia by metallic 
soldering and with this method, taps can 
be fitted to old projectiles on hand, Another 
method, used only with new projectiles, is 
to screw the eap on the head, Whichever 
the case, the cap must be securely attached. 

Why this mass of material at its head 
should give to the projectile the extraordi- 
пагу efficiency that it does is a subject of 
mucn theorizing. Certain it is, however, that 
in tests, a capped ball, moving at a velocity 
of 2,500 ft. per second, pierced an 8-1П. 


Armour-Piercing Shot 
(б=Їп ) After Pen= 
etrating Plate 


of the Mississippi to uphold the Confederate 
couse, and to demonstrate the use of the 
urmor-:protected war vessel to be practical. 
Then, indeed, began the competition for su- 
premacy between armor plate and armor- 
piercing shell, now one, now the other 
Claiming the advantage: striving onward 
through a period of 40 years unto the pres- 
ent day in which the capped projectile holds 
the point. Supremacy in this age, however, 
is ns transitory as life, for now, more than 
than ever before, in a material sense, man 
is “restrained from no thing that he hath 
imagined,” and the great steel manufac: 
turers nre stil imagining plates that по 
shell ean pierce. 

The cap which is used on the projectile 
is made of soft steel filled with graphite 
(though there is a freedom of choice in the 
matter) is of varions shapes and for a 4.7 
in. shell weighs about 3.3 lb. The best war 


Capped б»їп, Shot 


Penetrated 9-in. Plate 
Twice and was not 
Injured 


Krupp plate that had successfully resisted 
an uncapped shell. striking it with a velocity 
of 2.300 ft.; that 15!ó-in plate was pierced 
hy a 10-in shell with a clean round perfora- 
tion, only made ragged by flowing metal at 
its edges; and that other tests beyond num- 
ber have proved it. 

Euren Kodar v. Thurnwerth in an article 
in the Marine-Artillerle-Ingenleur (translat- 
ed for the Journal of the United States 
Artillerr hy Captain George Blakely) sum- 
marizes the noteworthy theories in regard 
to the action of the capped projectile and 
refutes a number of them, adducing his own. 

Some Claim that the cap melts and forms 
a lubricant for the projectile in its passage 
through the plate and so reduces the amount 
of friction resulting. But this could only 
be true in soft plates where the head and . 
body of the projectile come in sliding con- 
tact with the plate, whereas the superiority 
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of the capped projectile over the uncapped 
only obtains in the case of hard plates. Also 
the amount of energy required to heat and 
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Effect of 4.7-In. Capped Cast Projectile on Nickel 
Steel Piste Inclined 20 Degrees 


melt the cap would decrease the energy 
avaiable for penetrative purposes, 
Another theory is that on the impact the 
cap takes up that amount of energy which 
would cause the destruction of the projee. 
tile and sets free only that part required to 
penetrate the plate. The cap Is neither of 
sufficient size nor suitable material to take 
up во large a store of energy without de- 
stroying its molecular structure, The/cap 
cannot act as a guide to the projectile, be- 
cause it has become deformed when the pro- 
jectile is most in need of guidance, thus 
another theory comes to naught. / The most 
likely theory, declares Herr Kodar von 
Thurnwerth is that the uppermost larer of 
the armor Is softened and the plate so trans- 
formed into a homogeneons steel plate. 


Action of Uncapped P ralactila on Striking Krupp 
Steel Plate 
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In striking the best Krupp cemented and 
hardened nichel-chrome steel plate a pro. 
jectile is arrested in motion almost immedi. 
ately and a pressure of from 220 to 440 Ib. 
occurs on its head. At that instant the head 
of the projectile is deformed and its then 
broad rounded surface cannot plerce the 
plate, but seeks to compress it: this results 
in the front surface of the plate bulging in. 
and the rear side bulging out. Meanwhile, 
the cylindrical body of the projectile/ moves 
forward, until, arrested by the deformed 
head and the plate, the low tenacity of the 
lempered material is overcome and the pro- 
jectile breaks up. Its hend is broken loose 
by the resistance and is practically welded 
to the plate, This is the unsatisfactory ef- 
fect of the uncapped projectile against hard 
plate. | 

The superior action /of the capped рго- 
Jeetlle, it is declared, rests on the fact that, 
nt the first instant of Impact with the plate, 
the head is not deformed, The сар enuses 
the pressure to be distributed over a fairly 
large cross-section instead of confining it to 
the point, and so the point ‘pierces the hard 


Action of ¢ | | | 

ction of Capped eerie il Striking Krupp 
steel like a chisel. The eap has no further 
work to do: the projectile passes on through 
the plate alone and uninjured: its point, once 
entered into the hard steel, forms п path 
for itself, its head ever-widening, and forces 
out at the rear of the plate a cylindrical 
section of the softer material it there en- 
counters, This section breaks up into sev. 
eral pieces, The shell goes through the 
plate whole, more often than it brenks, and 
with increased bursting effect from this 
reason, 

The capped projectile, however has its, 
limitations. Its superiority to the ordinary 
shell obtains only with hard plates and 
with high striking velocities; thus at long 
ranges it is not more effective. The limiting 
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velocity is stated to be 1,650 ft. вес, 
This velocity is attained with 4.7 in. forty 
calibre guns at 2,200 to 2,625 yd. and with 
modern 9.5-in. guns at 7,650 yd. These are 
‘loge ranges and leave recourse to longer 
tizhting ranges and increase in thickness of 
armor plate as the means at present avail- 
able for protection against the capped 
projectile. 
— (pe —_— 


AIR CUSHION ABSORBS SHOCK үм 
AUTO TRAVEL 


The question of springs for nutomobiles 
is à perplexing one to the manufacturer, as 
the light, flexible springs which make such 
comfortable riding at slow speeds on ordi- 
nary roads, play so freely on bad roads and 
at high speeds that bumping on the axles 
results when the springs are compressed, 
and often in the rebound the springs break. 

A new device intended to absorb the shock 
of spring play and make the flexible springs 
practical and comfortable on any road is in 


Shock Absorber Attached to Auto 


the shape of a cylinder in which works an 
Airtight piston. The evlinder is attached to 
the axle and the piston to the ear frame, by 
means of suitable brackets, while freedom 
of movement in all directions is secured by 
universal joints at the points of attachment. 
A cap or casing on the plunger fits closely 
over the eylinder and excludes the dust. 
The cylinder contains sufficient Inbricant for 
10,000 miles running and on ordinarily un- 
even roads the air cushion allows the springs 
to move freely with comfort to the passen- 
gers, while at too great speed over rough 
Places the cushion absorbs the shock, spar- 
ing the injurious effect on the springs and 
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gradually brings the car to a stop, Wear on 
machinery is thus greatly reduced, as well 
as the comfort of the occupants of the vehi- 
cle being promoted, 

— — ———LL——— 


CLOCK SHOWS TIME IN THIRTEEN 
CITIES 


A clock recently made by an English. firm 
for an eastern potentate las thirteen dials 
aml shows the correct time for as many of 


Clock With Thirtecn Dials 


the largest cities of the world, viz: Wash- 
ington, Yokahoma, Berlin, Teheran, bombay, 
Samarkand, Rome, St. Petersburg, London 
Paris, Vienna, Constantinople and Pekin. 
Кас dial is mounted in a handsome 
ormulu frame, richly engraved and bears 
the name of its city in native characters, as 
nre also the figures. Similar clocks have 
heen made in this country. 
oe 


STREET CAR PASSENGERS DRAW 
PRIZES 


In the city of Mexico ench passenger who 
pays fare on a street car is supposed to 
receive a receipt from the conductor. As 
the company knows how many receipts are 
furnished each conductor, it expects a fare 
turned in for n like number. In order to 
encourage the passengers to insist upon the 
receipts, each receipt is made п lottery 
ticket with a chance to draw one of the 209 
cash prizes offered by the company. The 
prizes range from $1,000 down to a small 
amount. The scheme has the approval of 
the authorities and not only inereases travel 
but furnishes an excellent check upon any 
dishonest employes, 

афф 

Shop Notes for 1905 contains 200 pages, 

285 illustrations, Price, 50 cents. 
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NEW TYPE BALLOON «SWANSKE" 
A new type of balloon has been built by 


Capt, Unge, a Swede, and named by him the 
"UMNwiünske," И is a ras inflated vessel of 


The **Swanske'' 


such shape that in case of an accident and 
à too sudden deseent [|t becomes п pari- 
chute. 

— M 


HOW TOGO FOOLED THE RUSSIANS 


An interesting side light on the battle of 
the Sea of Japan appears im the Singapore 
Press in an interview withCapt. Pernitz of 
the salvage ship “Russ,” lost in the battle. 
The captain was on-his way home and said: 


"Engagement?—from - the Russian point 
of view it wasn't worthy of the name. 
Call it a wild scramble for  safety— 


shelter anywhere, Rojestvensky was taken 
by surprise, completely surrounded, bewil- 
dered. The devilish cunning of the Japa- 
nese! "They lad а huge dummy fleet— 
wooden ships, marvelous imitations of the 
ren] article, cuns, fighting-tops and all, lying 
off the Peseadores, Of this supposed squad- 
ron our admiral had Information, and pass- 
ing the Pescadores without hurt, we 
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imagined there was not sufficient weight 
behind the remainder of Togo's fleet to pre- 
vent the greater portion of our armada mak- 
ing for Vladivostok. And then we were 
trapped, surrounded, and in reality, defeated 
before the fight began?" 

Admiral Rojestvensky, according to the 
enptain, was the only fighting man of any 
value among the lenders of Russia's forlorn 
hope, NXebogatoff and tlie others, by the fec- 
hle fight they made of it, were little better 
than traitors. They were disgraced for ever. 
Scarcely one of the Russian warships gave 
battle in the true sense of the word, The 
whole navy seems to have been dazed hy 
the suddenness of the attack and the over- 
whelming force of the enemy, There seems 
to have been no proper unilerstanding be- 
tween the various commanders as toa 
whether they were all to cut and run, or 
etand and fisht to a finish. Some did the 
one, п few adopted the latter policy. The 
result was -demoralization, complete, piti- 


uble. Captain  Pernitz narrowly escaped 
with his life, 
il le ie — 


The-marine board at Trieste, Austria, is 
offering premiums for killing sharks. For 
specimens of sharks up to 5 ft. long (any 
species save entable ones), $2.30 is paid. 
Larger sharks bring $4.60: very large ones, 
of two particular species, $11.50; and man- 
eating sharks bring from $9.20 to $230 pre- 
И. 

— —— 


TURNTABLE FOR AUTOMOBILES 


A turntable for automobiles, built some- 
what on the plan of à locomotive table, is 
now nvailable, Where the owner houses his 
machine In a small shed it Is convenient, as 


Turntable 


it enables him to always run the machine 
out going ahead instead of backing. For 
garages, factories and repair shops its ad- 
vantages are evident. 
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MAY RAISE THE MAINE 


ag re 
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Plan Proposed for Raising the Maine 


An effort is again being made to organize 
company: to raise the Maine, which is an 
obstruction to navigation in the harbor of 
Havana. It is now more than seven years 
since the wreck occurred and during this 
time the hull with its heavy load has been 
constantly sinking in the soft muddy bot- 
tom of the bay. The only possible way to 
raise the vessel would be to Inclose it in a 
cofferdam, and pump the water out. 


Whether it could ‘then be patched and 
floated would depend upon how badly the 
hull is shattered. 

The proposed dam would be about 400 
ft. in diameter and 100 ft. deep. The pros- 
pect of recovery grows less each year as the 
machinery, guns and other valuable salvage 


is being rapidly corroded in the warm salt 


water. The authorities claim that the wreck 
is a menace to navigation. 


CANADA REVIVES GEORGIAN BAY CANAL PROJECT 


The Canadian government has revived the 
old project of a deep-sea ship canal con- 
necting the Georgian bay with the Ottawa 
and St. Lawrence rivers, thus creating an 
all-water route from Chicago to the Atlantic 
and diverting to Canadian channels the 
mighty stream of commerce that now flows 
through Buffalo and New York on its way 
to Europe. Canada would reap an immense 
profit in tolls. 

The annual export. of grain from the Unit- 
ed States amounts to 2,223,000,000 bushels 


and of meat 1,000,000,000 pounds, three-. 
fourths of which moves to New York by 
rail and less than one-fourth from Chicago 
to Buffalo by boat. The cost of carrying 
from Buffalo to New York is stated as 
greater than the cost from New York to 
Liverpool The distcnce from Chicago to 
Buffalo via the great lakes is 900 miles and 
from Chicago to Montreal by way of 
the Michigan, Huron and Georgian bay 
canal, 905 miles. The Georgian bay canal 
would undoubtedly afford a cheaper and 


Map Showing Route of New Canal 


ONTARIO 
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shorter road to the foreign market, and 
though New York would inevitably lose, 
Chicago and Duluth would gnin, 

"In all 42 miles of canal with a depth of 
20 tt. of water on the sil and 22 in the 
reaches would bave to be built," remarked 
James J. Hill. The Ottawa river would ro- 
quire some dredging and for the rest, nature 
has prepared the way, ‘The eost of build- 
ing the canal would approximate $70,000,000, 

----— -=+ + — 


HOW TO MAKE AN ADJUSTABLE 
SHAYING MIRROR 


By C. P. Mitchell 

Get about two ft. of %-in. brass rod and 
bend one end in half circle as in Fig. 1. 
This ean be done by holding loosely in the 
jaws of small vise nnd bending a little nt a 
tune until the half circle is made. The oth- 
er end should then be serewed tightly in 
vise and bent up in same plane 114 in. from 
end to a sharp right angle as in Fig. 1. 


Get a folding door Stop. nt any hardware 
store (those used in connection with doors 
which run on rails) and drill with a %4-in. 


drill, a hole in the middle of the center 
projection, as in Fig. 2, but when the point 
of the drill begins to show on the other side 
he careful to stop when the hole is large 
поп to admit, easily, tbe curved end of 
the *4-in. rod. In other words, instead of 
drilling all the way through, stop when the 
opening laa fraction over 44 in, making the 
opening at one end % in. and at the other 
là 1H. 

Get about 7 in. of 1-in. wide and 1/32.in. 
thick brass band and eut with shears in 
two pierces of 415 in. and 215 in. respectively. 
Bend the 415-1, piece In half and hammer 
flat together, then drill a hole for a half inch 


DOOR STOP 
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bolt about Җ in, from bend: then pice in 
vise to the depth of 1 in. and bend the two 
ends apart at right angles as in Fig. 3. 
The extremities of each end should then be 
bent around two pleces of stout wire curved 
away fron) each other, the ends of which 
are bent over the edge of a round mirror, ns 
in Fig. 6, If the ends of the wires are 
pinched together, the mirror can be slipped 
in and out at wil. Now put tho 2:s5-in. 
piece of brass band in vise to the depth of 
X-in amd bend at right angle: then bend it 
back over and around end of rod. Now bore 
n hole near the edge to correspond to the 
hole in the 4\.in. piece and insert a half 
inch bolt through both holes as in Fig. 5, 
using two nuts, one to aet as a lock mut. 
The door stop сап then be screwed to the 
wool frame of any windosw (two screws 
will be sufficient to. hold it, using the two 
upper screw holes). If the curved end of 
the red is then inserted ond the mirror 
placed on the other end of rod and the nuts 


tightened so that it will turn stiffly, it will 
be found that the mirror can be placed in 
any position desired and ean be put out of 
the way when not in use, Other door stopa 
сап be serewed to other windows in any part 
of the house and the mirror and rod moved 
from one to another. 
00 rue - -— —- 


“POP” WISE AS HIS ANCESTORS 


I have been a reader of "Pop" about 6 
months, and nnd it the best meehanleal pub- 
lication 1 have ever had bands on. I am à 
marine güso-engineer and find the Shop 
Notes a great help. “Fop” may be young, 
but a Great-Grand-Pop could not be any 
wiser.—LE. S. Stout, San Pedro, Cal. 
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TURBINE SHIPS 800 FEET LONG 


Horsepower, 75,000--Displacen 


In whatever respect any big ocean liner 
in existence has excelled in the past, be it 
dimensions, capacity, accommodations ог 
speed, the eclipse of her pride is presazed 
in the construction In England of two mon- 
ster turbine Cunarders, In such degree will 
these mammoth vessels surpass all their 
elder sisters of the deep, competition be- 
tween them will searcely be wortli while— 


ent, 43,000 Tons--A Floating City 


р ж Ж 


the twins will have to race with each other 
to create an interest. 

The dimensions of these new vessels nre 
as follows: Length over all, 800 ft.; beam, 
58 ft; depth, 60 ft.; displacement, 43,000 
tons, The horsepower of each will be 75,000 
amd the contract speed is placed at 25 knots, 
Comparing them with other big steamships 
of the world, we find that in length the 


LI 
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"Elght-Story'' Ship With Elevators 
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“Baltic” is exceeded by 75 ft. and in dis- 
Placement 3,000 tons; that the beam of the 
“Great Eastern,” for years the accepted 
standard for modern steamships, is 6 ft 
less than that of the Cuonarders, and her 
depth 215 ft, less; length, 108 ft. less. And 
that the speed of the “Deutschland” and the 
“Kaiser Wilhelm IL" for years the fastest 
ships crossing the Atlantic, is 15 knots too 
slow to keep up with even the contract pace 
of the Cunarders, which, it is tacitly agreed, 
wil not be their best, as turbine vessels 
nearly always exceed the contract speed, 
The steel plating of the turbine twins ia 
1% In. thick, bringing it on the lap to a 
total of 3 in. on each side. Their extreme 
draft is 36 ft, but not until the new Am-, 
brose channel into New York harbor is com- 
pleted will they be able to load to that draft. 
lhe vessels have double bottoms 5 ft. 6 in. 
in depth between the inner and outer shell. 
The Scotch boilers nre placed four abreast 
and the large coal bunkers are located in 
the wings. There are In all eight decks. 


UNIQUE MARINE PULPIT 


Where the '* Sky Pilot'' Preaches From the 
u Wheel '" 


What is doubtless the most unique and 
appropriate pulpit in the world may be seen 
in the mariners church, San Franeisco. As 
its name implies, it is devoted exclusively 


The Marine Pulpit 


to the welfare of the sailors who visit that 
port from all paris of the world. 

The pulpit platform is in the form of the 
Btern of a ship, modeled after the graceful 
lines of the “Young America,” of San Fran- 
cisco, a Very handsome craft. 


www. VintageMagazinesOn-DVD.com 


POPULAR MECHANICS 


The third-class passenger accommodations 
are the best ever afforded; the space is di. 
vided into separate state rooms, and the 
rooms are lighted with port holes. There is 
a great dining saloon on the upper aeck, 
80 by 125 ft, and capable of seating over 
500 people. In the center will be a large 
overhead well, extending through two 
decks, and crowned with a dome of cathe- 
dral glass, The first-class state rooms will 
he 80 per cent larger than the usual size. 

The vessels in height compare well with 
an elght-story building, and in. many ге. 
spects resemble one. They are equipped with 
elevators, un innovation that will be greatly 
appreciated, 

Four turbines of а designed indicated 
horsepower of 18,000 supply the motive 
power. These will all be placed on the 
same platform. The stride in size and con- 
struction is еей га long one, but it is 
hardly to be expected that other large steam- 
ship companies will let it rest here—it is 
merely an impetus to competition. 


THE ELECTRIC VIOLIN A SUCCESS 


The Most Difficult of All Instruments Now Played 
By Machinery 


All kinds of violin music ranging from 
the classical production of world-wide ar- 
tists down to the old time “money musk” 
of the husking bee, can now be rendered 
without the touch of а human hand. An 
ordinary 144 hp. electric motor furnishes the 
power and other electrical machinery does 
the rest. While pianos, guitars, cornets, 
banjos and scores of other instruments have 
been reduced to mechanical operation, the 
violin has persistently ра ей the hundreds 
of earnest inventors who have been work- 
lng for years to perfect a purely automatic 
mechanical instrument. It is only within 
the past few weeks that success has been 
achieved, and a mechanism perfected little 
short of human in its operation. 

The violin itself, which requires no ex- 
planation, is firmly anchored on a hand- 
some cabinet. Instead of a bow there nre 
four revolving discs, composed of celluloid 
and rosin, called sounding brushes,—one for 
each string, These dises are constantly re- 
volving while the machine is running, and 
one or more of them press against the 
strings at the proper moment, by means 
of electro magnets. At the instant the dise 
touches its string an electric finger, also 
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The Electric Violin 


operated һу a magnet, presses the same 
string at the proper place, just as a musi- 
cian would do with his own fingers. There 
are 58 of these electric fingers arranged in 
rows, us will be seen in the illustration. 
Connecting with the revolving dises and 
the electric fingers are wires, not shown, 
which pass into the lower part of the case 
containing the violin. These wires each 
end in a small brass strip, or contact point, 
which rests upon a perforated strip of 
paper, which is the score. This paper strip 
passes over a brass cylinder, and when one 
of the perforations in the paper reaches a 
contact point, the perforation allows the 
brass point to touch the brass evlinder thus 
completing the electric circuit and operat- 
ing the proper magnets which control the 
movements of the discs and fingers. A long 
perforation therefore produces a long note, 
and a short perforation a correspondingly 
short note. The machine ean do what no 
human performer. ean do, viz, produce à 
sound on any two or more strings at the 
same instant, thus securing an orchestral 
effect, 

One. would naturally expect a machine 
could produce nothing but “brassy” or 
metallic music, but quite the opposite is the 
fact. The transferring of a plecé of music, 
as actually played by a performer, onto a 
record from which the perforated strips are 


made, is a dificult operation, which the in- 
yentor guards as a state secret. 

The electric virtuoso is designed for use 
in the home, but will doubtless be first seen 
on the stage as a musical novelty, and in 
other placées of amusement. It can be ad- 
justed to four times the volume of the hand 
played Instrument, or graduated to suit the 
faintest, most delicate strains desired. The 
tuning would naturally seen to be a difficult 
undertaking, but this is also done me- 
chanically; in fact one who is not himself 
a musician, can accurately tune the instru- 
ment by means of a special roll of the per- 
forated paper, and the use of certain thumb 
serews. In short, the electric violin is said 
to be capable of performing any action of 
the hand-played instrument, and much 
more. 

Lightning killed one man and injured two 
others in a mine 1,008 ft. in the ground in 
Michigan recently. The bolt struck a cable 
and ran down into the mine, prematurely 
setting off two charges of drnamite. 

“If explosions occur in the muffler of the 
gasoline engine, add more battery," advises 
a contemporary. It may be a case of weak 
mixtere, when the user will have to adc 
more zssoline.—The Gas Engine, 
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THE HANDLELESS HAND CAR 


From Boston to San Francisco, and as far 
back ав the oldest settler can remember the 
eight of the section gang pumping their 
hand car is a familiar one, Thousands upon 
thousands of these useful but unsightly 
vehicles travel over 6,000,000 miles each 
year on the steam railways of this country. 

The auto craze seems destined to reach 
even "Pat," aud he is due to ride in ease In 
the near future when he zoes down the live 


"Pat's'* Automobile 
to take out а broken tie or raise a low joint. 
His auto rejoices in the Impressive name 
of section motor work car, and will carry 
his crew merrily along at 15 miles an hour, 
while the boys rest and pack their pipes. 
The motive pewer is à two-cyrlinder, 8 b. D., 
gasoline engine, 
enleulated fo operate with little experience. 
The ear is made for any guage from 24 in. 
up, wil run in either direction, and is 


with simple gearing and 
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quickly stopped by means of a double hub 


hrake. The framework is of steel tubing, 
combining necessary strength with mini- 
mum weight. 


MUNICIPAL TELEPHONY А FAIL- 
URE IN ENGLAND 


For years the government HAs operated 
the telegraph in England, giving an excel. 
lent service at very low charees, Six years 
ао a bill was passed allowing cities to go 
into toe telephone business, This act was 
repealed on Auzust.9 list The plan was 
n failure. During. the six years only 13 
cities out of a possible 1,234 took out a 
license, and of the 13 only 6 put in tele. 
phones, On Auzust 5, when the act was 
repealed, only Б municipul exchanges were 
in operation, and AM of these were in a 
sorry plight, financially. In order to pro- 
tect the publie the government has offered 
to take over nnd operate the fve exchanges, 
which are situated in Glasgow, Hull, Brigh- 
ton, Portsmouth and Swansea, and whieh 
eost n ietal of $2,500,000. 

The lesson is obvious. Something more 
than.a inerely honest administration is re- 
quired, for there is no suspicion of the 
тма prevalling in this country, in con- 


nevtion with the fallure. 
ao 
Just try to imagine the znr taking 


chances on a trip in a submarine! 


Motor **Hand Car'"--Carries 


15 Men 15 Miles an Hour 


POPULAR 


All the articles ар= 
pearing in this de- 
partment are reprint- 
ed in book form at 
the end of each year. 


A PIPE HACKSAW FRAME 


To make this frame, three !4-in. ells, two 
pieces of 14.in. pipe, 3 in. long (B B), one 
piece of 14-In. pipe, 15 in. long (A), and one 


Сап 
j HOLE 


Pipe Hacksaw Frame 


14-11, tee will be required. С is a plece of 
bolt iron, pipe-threaded and screwed into the 
ell; D is a plece of the same metal, 4 In. 
long, Which is bolt-threaded and passed 
through the reamed tee with about 4 in. of 
thread on the handle side of which is a nut 
by which the tension of the blade may be 
adjusted. Parts € and D both Пате slits 
sawed in them parallel with the blade, Into 
which the blades are fastened by means of 
pins passing through holes drilled for the 
purpose. Fittings without bosses on them 
make a neater appearance, and all brass 
pipe for the frame looks better, also.—Con- 
tributed by Apprentice. 
н еф te eee 
HOME-MADE WATER HEATER 


A water heater to have steam and drip 
connection hitched into steam heating Sys- 
tem, the same as a radiator, water entering 
lower tee and being discharged from the 
upper tee, is shown in the illustration, 

The heater may be used either vertical 
or horizontal, though it should be pitched 
toward the drip end, and may be used with 
or without tank. It consists of outer pipe 
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Contributions to 
this department are 
invited. If you have 
worked out a good 
idea or know of one, 
please send it in. 


in the end make the shell watertight where 
the steam pipe enters with a long thread at 
both ends. 

A liain. outside pipe with tees 115 In. x 
1. іп. or equivalent; with bushings 114 in. x 
*« in, for the end and bushings ^4 in. x !5 in. 
for чиш апа making watertight joints 
with 14 in. steam pipe at the ends, will heat 
п volume of water 6 or 8 ft. long.—Con- 
tributed by W. J» Barber, North Adams, 
Mass. 

— a 


BATTERY ECONOMIZER FOR TEL- 
EPHONES 


By the use of a 
switeh (3) placed on 
the telephone box or 
on the *wall and wired 
up with the batteries 
(1 and 2) as shown in 
the diagram, a great 
deal of wear on the 
batteries can be saved 
ond they will last a 
long while, — Contrib- 
uted by Geo R. Bow- 
ers, Shelbyville, Mo, 


VARNISH PRECEPTS 


-F PF C — 


One coat of varnish never cracks, 

Two coats of varnish seldom crack. 

‘Three coats of varnish often crack. 

Four coats of varnish always crack. 
—Master Painter. 


rs ci УУ 


Home-Made Water Heater 
Shop Notes for 1905 contains 200 pages: 


or shell, through the center of which passes 
smaller pipe for steam, the water being 
around this smaller pipe; heads or bushings 


asp illustrations. Price, 50 cents. Write for 
a copy to-day. А 
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DRAWING FIVE-POINTED STARS 


One of the easiest methods of making a 
five-pointed star by the use of the steel 
square is to describe a circle of a given 
diameter, then divide пр the circumference 
by indicating chords equal to seven-twelfths 
of the diameter. The five points where the 
chords intersect the circumference will be 


19 


the points of the star, says the Metal 
Worker, 
+ 
Fig. 1. Fig. 2. 


Another good way is to divide 360 by the 
number of points the star is to have, which 
will give the distance between points in de- 
grees, Then get the angle on the bevel 
square with the protractor, and using any 
diameter as the base line, the points may 
soon be obtained. This operation is illus- 
trated in Fig. 1, while Fig. 2 shows the star 
With points joined. 


—-—— B 0-9 — 


HOME-MADE LEVEL 


A home-made level which suffices for all 
ordinary purposes is shown in the dia- 
gram. The level is made of a 115 In. x 3 in. 
x 36 in. piece of wood, two plastering laths, 


Home-Made Level 


2 ft. long, a string and a plumb bob. The 
iustration explains the constructlon. The 
lathes may be nailed to the bottom piece 
with shingle nails—Contributed by Jas. 
Morton, Jr.; Dunn, Tenn. 
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STRAIGHTENING WIRE IN THE 
LATHE 


Short lengths of thick wire are very hard 
to straighten with the mallet, but the work 
can be done in the lathe, quickly and easily, 
saya the Model Engineer, London, 

Grip the wire in the chuck, aud roughly 
straighten it with the hand, so that it clears 
the bed. Now get two pieces of hardwood 
about 1 ft. by 2 in. by 14 in. and bore a hole 
in each about 2 in, from one end to fit the 
wire. Slip them on the wire elose up to 
chuck, and start the Jathe. Grip the pieces 
of wood in the position shown In the sketch, 
keeping the ends farthest away pressed close 
together and twisting the pieces of wood 
in opposite directions. Move slowly along 
the wire, keeping in the same position. If 
necessary, repeat the operation. New holes 


, 
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Straightening Wire 


enn be bored in the wood nt a short dis- 
tanee from the old ones when these become 


too large. 
— — i — À— 
WATERPROOF ELECTRIC LIGHT 
SOCKETS 


Electric lights so located that ther are ex- 
posed to water may be made waterproof by 
the following described means: 

Before putting the lamp into the socket 
fill the receptacle with a lump of soft putty, 
then screw the lamp in, This will force the 
putty into every crevice and make it abso- 
lutely tight. Unscrew the lamp again, clean 
the putty from the threads so that it will 
not stick there as it hardens, then screw up 
again. A correspondent of Power says this 
works exceedingly well, 
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BABBITTING LADLE MADE OF PIPE 


Into a 144-in. pipe eap screw a 14 x 1% 
in, nipple, threaded on one end only. On the 
inside of the nipple file а mouth or lip (А) 
for pouring a small stream. Make a handle 
of 114-in. or %-in. pipe of whatever length is 


Babbitting Ladle 


most convenient for your use. Screw the 
handle into the nipple about 14 in. to brace 
it and plug it at that end with a pipe plug, 
or an old bolt threaded in. On the other 
end of the handle screw a tee, making it 
convenient to hold. Have all the threads 
neat and tight, so the ladle will not be an- 
sightly.—Contributed by Apprentice, 
MEL LS LS 


TO CUT THIN STEEL WITHOUT 
TEMPERING 


A simple method of cutting a thin piece 
of steel as from a saw blade, without draw- 
ing the temper, is shown in the illustration. 


Cutting Thin Steel 


A correspondent of the Blacksmith and 
Wheelwright recommends this method, 
— 


CLEANING SMOKED CEILINGS 


A smoke-blackened ceiling may be cleaned 
by coating with a mixture of starch and 
water, allowing this to dry, and then brush- 
ing off lightly with a soft brush: 
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HOME-MADE POST AUGER 


Any eircular disk that is wide enough and 
not too thick—as, for instance, the broken 
blade of a disk harrow or a circular saw 
blade—may be used for the auger blade, 
Center Punch the plate, mark the size re- 
quired with a compass and cut in circular 
shape. 

At the eenter of the disk puneh or drill 
a %-їп, hole, then split the disk from the 
center to the outer edge and cut out a small 
strip as at X in the sketch, во ns to leave n 
better opening, save the American Black- 
smith. Sharpen both sides of this split and 
turn one down and the other slightly up- 
ward. Forge n piece like B and rivet it on 
the blade as at А. Forge a lip, C, from a 
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Home-Made Post Auger 


piece of spring steel and rivet it to the blade 
on the edge opposite the split part. This lip 
is intended to eut the soil on the outside, 
while at the split the cutting is dlreetly 
down into the soil. The whole blade should 


` һе eoncaved on the outside edges—turned 


upwards. 

Make the stem D, of “4-in. round iron, 4 
ft. in length, with an eye for a cross handle 
and with its point extending 6 in. below the 
blade and twisted like a twist drill. Cut a 
thread on the stem and screw into plate B. 

This auger is particularly useful in bor- 
ing holes in stiff clay soil. It makes a clean 
hole and ean be used without water. The 
boring ean be fast or slow, according to the 
downward bend given the cutting lip of the 
disk. 
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CHEMICAL FORMULA TABLE FOR 
PAINTERS 


The painter who hos some knowledge of 
chemistry will find it greatly to his advan- 
{пке in the preparation of his colors. For 
those who cannot take such a course the 
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THAWING FROZEN GROUND WITH 
LIME 


Lime may be successfully used in thaw- 
ing frozen ground where excavating must 
be done to gain access to frozen pipes. Ap- 
ply one barrel over night, covering well, for 


following table compiled by the Master thawing out frost 1 ft. deep, in a trench 
Painter will bé found useful and worth 2 ft. wide and 8 ft. long. Hot water may | 
memorizing. be used with the lime to good advantage. 
Common Name Chemical Name. Formula 
Barytes, Blanc Fixe, Sulphate of Barium, Вабо, 
Gypsum, Terra Alba, Plaster of Paris, Sulphate of Calcium, CaS0,2H,0 
De-Hydrated Plaster of Paris, Sulphate of Calcium, CaSO,2H,0 
Whiting, Lime Carbonate, Lime, Paris 
White, Spanish White, English White, 
Marble Dust, Carbonate of Calcium, CaCo, 
Sublimed Lead, White Lead," Sulphate of Lead, PbSO, 
White Lead, Corroded Lead, Basic Carbonate of Lead, 2PbCO,PbH,O 
Silex, Silver White, [nfusorial Earth, Wood 
Filler, Ground Quartz, Silica, Sid, 
Zine White, Zinc Oxide, Oxide of Zinc, яп 
China Clay, Clay, Hydrated Silicate of Alumina, 2510,A1,02H,0 
Litharge, Lead Oxide, Massicot, Lead Monoxide, PbO. 
Red Lead, Orange Red, Lead Oxide, Pb404 
Chinese Vermilion and Mercury Vermilion, Sulphide of Mercury, Hes 


Venetian Red, Indiam Reds, Mineral Brown, | | 
Oxide of Iron, 
Cliromate of Lead, 
Chromate of Lead, 


Etc. 
Chrome Yellows, M and L, 


Feo, 
PbCrU, + PbSÓ, 
Chrome Yellow, О, bCrO 


Lamp and Gas Black, Carbon, C ' 
Ivory, Bone, and Drop Black, Carbon, etc, C. 
‘Graphite, Graphite, c 


AUTOMATIC CUT-OFF FOR ELECTRIC LIGHTS 


Fasten яп alarm clock on п shelf, and 
about 10 in. away place a switch Make п 


Attach a stout cord to the alarm key of 
the clock and run the cord to the trigger, 


trigger as shown in the sketch and mount 
it on an axle, so it will move backward ani 
forward. Ata point on the wall above this 
arrangement, fasten a spiral spring af such 
a height that when the switch is closed and 
then let ко, it will stretch the spring. Fasten 
the spring to the switch with n screw eye. 


SS 


Put a hook on the string, so that it may be 
hooked to the trigger, showing that the 
alarm is wound up. Wind and set the 
alarm; pull the switeh down and put the 
handle in the trigger, then fasten the string 
on the trigger. 

When the alarm goer off, the key will 
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Automatic Cut-Off for Electric Lights 
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wind up the string, thus pulling the trigger 
out апа releasing the switch handle, which 
is pulled up by the spring and so cuts out 
the lights. This device is convenient for 
store keepers who wish to keep lights burn- 
ing in show windows until a late hour.— 
Contributed by W. J. Slattery, Emsworth, 
Pennsylvania, 
Lr 


TO MAKE A STEAM GAUGE ALARM 


A steam gauge alarm that will sound 
whenever the steam pressure falla te a pre- 
determined point is described by n corre- 
apondent of the National Engineer. 

Connect up an ordinary annunciator bell 
with the gauge, running one wire to the 
post of the pointer and the other to a piece 
of copper fastened to the face of the dinl, 
but insulated from it. The wire to the 
т апе pointer will make contact with the 
piece of copper on the dial face whenever 
the steam pressure drops to the predeter- 
mined point, thus closing the eclrenlt and 
ringing the bell, The alarm may be thrown 
out of service at any time by a switch placed 
in the cireuit, 

Sse а; 


HOW TO PAINT IRON, ZINC AND 
GALVANIZED IRON | 


The best time for painting new iron is at 
the foundry as soon after casting, or being 
wrought or rolled, as possible, says the Mag- 
ter Painter, Paint it when a dry wind or 
warm Sun will aet upon it; do not paint it 
in the early morning or damp evening, First 
see that the iron is thoroughly dry and free 
from rust, and then coat with red lead and 
linseed oil, a thin coat, just enough to pene- 
trate the pores of the iron. The first coat 
must dry hard, Follow-up with three other 
coats containing red or white lend in as 
creat proportion as ров, 

lo paint ohl iron, burn off all rust and 
scale, "brush with turpentine or paraffin and 
Proceed precisely as with new tron. 

For zine, the first wont should consist of 
white lead, red lead and turpentine, tem- 
pered with varnish, Wash new rolled sheet 
zinc with a Solution of a tablespoonful of 
hydrochlori@or nitric acid to a gallon of wa- 
ter, or scrately the surface with No, 2 glass- 
paper before painting. 

Trent filvanized iron the same as gine, 
but do not use the acid preparation, nor 
scratch, Very smooth, bright tin plate must 
be first dulled or seratehed and the first 
coat should be oilless. 
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PUTTING A NEW BASE UNDER А 
BOILER 


In substituting a new base under a boller 
for a broken one, a correspondent of the 
Metal Worker tells how the job ean be done 
quickly and without disturbing any of the 
eonmneetiorns, 

Saw ont two hardwood wedges and drive 
them under the two return pipes. 1u posi- 
tion as shown at A in the Sketch. These 


should be of proper height to lift the boiler 
off the base just far enouzh to allow the 
broken base and grades to be slipped out and 
the new base slipped in. 
to Keepy it 


Prace the boiler 


from the walls from slipping 


: УР ЕТЕН АЕРЫ br Vis te Mu rw o at ДР n eee E" 
ОСК FOLD'SDATION 5 
Putting a New Base Under a Boiler 
sideways, and before removing the old bage 
score a deep mark with a cold chisel on the 
brick foundation, во that the new one may 
be put in on exactly the same spot. 
— mmm 


HOW TO MAKE CELLULOID IN. 
COMBUSTIBLE 


Make an ether-aleoliwol solution of cellu- 
loid and an ether-aleoho] solution of ferric 
perehloride, then mix the two solutions. This . 
Will give a clear, syruplike liquid, yellow in 
color amd yielding no precipitates, Pour it 
into а suitable vessel and leave for spon- 
laneous evaporation. A shell-eolored sub- 
часе will be produced, whieh after wash- 
ing and drying, gives the result desired, says 
the Model Engineer, London, 

Celluloid so treated will be piant, trans- 
parent, uninflammable and incombustible. 
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" muVvING LAWN 
SPRINKLER 


SLED 


In watering а lawn in the old-fashioned 
way one has to do much walking in moving 
the sprinkler from place to place, shutting 
off the water and turning it on again, and 
is certain to get his feet wet in the opera- 


tion. To avold all this trouble, make a little 
sled of 1x4 in. pine, 24 in. long, with !$-in. 
board nailed across the runners, which 
should be about 20 in. apart. 

Then fasten the sprinkler on the sled, well 
toward the front, attach about § ft. of rope 
to the sled to draw it by, and arrange the 
hose so it will run out back of the sled 
to prevent its tipping over, The sprinkler 
can then be moved to any point on the lawn 
Without one's running back and forth 
through the wet grass to turn ihe water on 
and off.—Contributed by J. 8. Wallace, San 


Jose, Cal. 
- —— —. 
RACK FOR KITCHEN UTENSIL 
COVERS 


Tin covers for stew pans and kettles nre 
а nuisance When not in use, as they are 
apt to slip off the shelf, if piled upon 1t. 
nnd are sure to get out of order во that 
one must search for one of the right size. 
To make a convenient rack for these covers 
ret some strips of in. boards, half of them 
I in. wide and the other half 3 
In. wide and all as long as the shelf is 
wide. Have ав many of each width strips 
as you have covers, or more, Fasten these 
strips with shingle nails to the bottom of n 
shelf that is about 5 ft. from the floor as 


МА cin ua. 


Rack for Kettle Covers 


shown in ihe sketch, The strips should be 
fastened nt various distances apart in order 
to accommodate the severa] sizes of covers, 
Place the covers with knobs or handles 
downward—Contributed by J. S. Wallace, 
San Jose, Cal. 


EASY METHOD OF BURNING 50 
BUSHELS OF CHARCOAL 


In our February number instructions for 
burning 100 bushels of charcoal were given: 
the accompanying directions are- for a 
smaller quantity—say, forty or fifty bushels. 

Pick out a spot where rocks are not too 
plentiful and where perpendicular walls of 
ground will not erumble too easily and dig 
a hole 6 ft. long, 4 ft. wide and 6 ft. deep. 
Cut into lengths of about 4 ft. 7 in. enough 
of sound dry wood to fill the hole. Pile 
the wood alongside the hole where it will 
be within easy reach. Get an armful of dry 
kindling, split lengthwise, and a couple of 
armnfuls of green evergreen brush or green 
hay (wet gzunny sacks will do as well). 


Put the kindling at the bottom of the 
hole and set it on fire; next pile in the wood 
on top of it, packing it close together, For 
the first 2 ft. work rapidly. Proceed with 
the filling until the hole is full and round 
it up. a little, making it highest in the cen- 
ter, Then liy on the covering material— 
green grass, wet sacks or whatever it muy 
be, Spread this material along the center, 
leaving'a 6-in. space at the edges of the pit 
uncovered, then throw dirt on the covered 
portion. The 6-in. space left is for ven- 
tilation nnd escape of smoke. 


The pit will not require much tending. 
When the flames break through, close it a 
little at that place, but not more than is 
necessary. By starting the burning at six 
o'clock in the morning, the material will be 
burned to coal by nine o'clock in the even- 
ing—fifteen hours. Along in the afternoon 
the fire will be getting pretty well to the 
top. Tramp on the pit, and if any holes in 
it ean be felt, remove the covering at those 
places and trample in some short pieces of 
wood about s foot long until the hole is 
filled up even with the top, then replace the 
covering. Toward the last it must be 
watched closely, as the flames are apt to 
break out. 

lf for fifteen hours a thick cloud of smoke 
has rolled above the pit, at the end of that 
period it should be burned to coal, Put 
damp covering over the 6-in. marginal space, 
pile on dirt to a depth of 8 or 10 in., wet 
it nnd trample down till solid, In the 
morning wet the dirt again, thoroughly. In 
two days the coal may be dug out, 

Choose a still day without wind for burn- 
ing: foggy or rainy weather will not affect 
the burning.—Contributed by John Н. Evans, 
Dewey, Montana. 
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HOW TO MAKE A PNEUMATIC 
PAINT MIAER 


A pneumatic paint mixer may be made of 
ijn. iron pipe, with an alr hose coupling 
паспе to the upper end and the lower 
portion of the pipe bent into a circle slightly 
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ACID-PROOF INK FOR ZINC 
An acid.proof ink which may be used. 
with a drawing pen on zinc, says the Drafts- 
шап, consists of 1 dram verdigris, 1 dram 
sol.ammoniac powder and 14 dram lamp- 
black mixed with 10 drams of water, 


UT T 


; 


Mixes Palnt Pneumatically 


smaller in diameter than the inside of the 
bottom of the barrel, In the cireular por- 
tion, drill à number of jg-In. holes spaced 
2.in. centers. Air escaping through these 
holes, nzitntes the paint in the barrel and 
mixes it thoroughly, The end of the pipe in 
the circular portion may be merely plugged 
up, but is apt to clog in the section im- 
dicated at A, because the force of the air 
expends itself before this point is reached. 
Probably a better way would be to connect 
B to the ring by a T, as shown at Су so that 
the air will circulate from both directions, 
says the Canadian Machine Shop. 

The mixer may be connected to an old 
air hose and this, in turn, connected to the 
main line with an air hose coupling. 

lf SR ——- - 

Contributions to our Shop Notes depart- 
ment are invited, Brief, clear descriptions 
and rouch sketches are acceptable. 

— —— 


Life subscription to Popular Mechanics, 
$10; five years, $3. 


‘finish off smooth and let dry. 


MENDING PORCELAIN AND GRAN- 
ITE WARE 


Porcelain and granite ware, which cannot 
be soldered, may be mended satisfactorily 
in the following way: 

Mix together litharge and glyeerine to 
about the consistency of putty and then 
apply to part to be mended. Apply it at each 
side of the hole and press it through, then 
When dry 
it Will be as hard as the porcelain and will 
withstand any heat that porcelain will.— 
Contributed by W. C. Telford, Santa Bar- 
bara, Cal. 

——— ———— 


SIMPLE TAP WRENCH 


A simple tap wrench is made of 4&-in. 
steel rod in two parts each 4 in. long. One 
end of each part [s treated as shown in Fig. 
1. Fig. 2 shows the two parts joined to form 
ihe wrench.—Contributed by M. Frank Jor- 
dan, 45 Jackson PL, Chicago. 
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HOME-MADE BLUEPRINT FRAME 


The frame itself is made of pine wood, 
bound on the corners with iron corner bands. 
The sides should be at least 114 in. thick by 
3 in. wide, and the front piece whieh is 
planted on the edges of the sides, should be 
14 in. by 14 in. and screwed on very se- 
curely; they must lap over about ™ in. on 
the inside of the frame to make a rest for 
the glass. The back should be made iu 
three pleces, held together by hinges, and 
should be 5$ in. to % In. In thickness, accord- 
ing to the size of the frame, 

In the building of this frame, the most 
time should be given to the spring levers, 
which must be accurate and have close con- 
tact. The levers are hinged to the side and 
are pressed down on the back, forcing the 
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back of the frame tightly against the glase 
by the three brass springs nnd being held 
in place when down by three cupboard door 
snap locks. The three levers should be held 
together and in line by the iron or wood 
brace across their backs, this brace is. very 
essential and should be securely attached, 
A thick piece of felt should always be laid 
on top of the paper so that the back may 
bear evenly on the print and make close con- 
tact between the blueprint paper and the 
tracings, which fact is absolutely neces- 
sary. The iron frame as shown, is ordinary 
black iron pipe, 15. in to '4 in; according to 
size of frame, and the stand, svhleh is fas- 
tened to the window trim, is heavier welzht, 
ita In. to 1%; in. The collar must fit snugly 
around the nipple, and w drop of oil once 
їп a while is necessary. After the tron frame 
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Home-Made Blueprint Frame 
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is built, it is a good plan to set-screw the 
connection between the frame and arm, ая 
this joint would have a tendeney to drop 
down on the treads. The frame ean then be 
revolved on the arm treads, to put in the 
drawings and then turned glass side up and 
swung out the window to print. I have 
made and set up one of these frames in our 
drafting room, and it has given universal 
satisfaction.—Contributed by Prentice Р. 
Avery, 39 Woodside Av., Ridgewood, N. J. 
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PRESS STOPPING DEVICE 


The accompanying illustration shows an 
arrangement installed by W. Schafer of San 
Francisco, Cal, on a press used for baling 
dry goods, to stop the press in case of a 
careless packer letting it run up too far. 
As the movable platform rises, weight В, 
which is a littl heavier than weight A on 
the other side, is pushed up and so lowers 
weight A (securely fastened to the cord so 
that it cannot move along it) and the lower- 
ing of weight A throws the circuit breaker, 
( In ease the man making a bale should 
negleet to stop the press when his bale is 
made, the eireuit breaker will throw 1n the 
usual manner, во that it 18 not necessary to 
have any arrangement for stopping on the 
descent. The pulleys must be good ones and 
so arranged that the cord, when loose, will 
not work out of the groove. Mr. Schafer 
has used this device for about three years 
and states that it has never given trouble 
of any kind. This stop could be adapted 
to other purposes, for stopping elevators, for 
instance. 


HOW TO MAKE AN 5-WRENCH 


From the scrap heap select a piece of good 
east steel, 1x1 in. by 3 in. long (Fig. 1). 
Draw down the center and round the ends. 
At SS (Fig. 2) fuller to М in. thick, and 
leave the middle a little thicker. -Make holes 


in the ends as shown by the dotted lines, 
Fig. 2, using n square punch. Put a flatter 
on and smooth up side nicely. 

Cut out AA on both sides with a sharp 
thin chisel, which will spread the jaws. 
Round up again and shape like Fig. 3 to suit 


your taste. Hent to n cherry red and Ілу 


in some unslaked lime which will soften. 
Let it cool and then dress. Make one end 
for, say, 9?&, and the other for үу, or any 


size you want. Now hent to 1 very low red, 
Lay It between two green pine bonrds or 
drop in linseed oil, says a correspondent of 
the Blacksmith and Wheelwright, and you 
will get a good color and a good temper. 
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Automatic Stopping Device for Presses 
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MAKING A SPRING HEAD 


There are many emiths who do not know 
how to put a head on the upper main leaf 
of an ordinary elliptic spring, savs a eorre- 
spondent of the American Blacksmith, The 
following is on excellent. method: 


Making a Spring Head 
Cut off steel the length wanted, less 15 in. 
for each end. The instructions are for only 
one end, but apply to both. Take 3 in. of 
S-in, square Norway iron, Split through 
from one side as at A, and have the gplit the 
width of the steel to be used. Now fuller 
as at B, ineert steel 2.: at C and weld. Then 
trim as shown by t: dotted lines at D. The 
eare can be bent ^ the vise, without danger 
of injury from с.п, shut and should be bent 
as at E. Nov cress up thread in the too] 
F, after full: we between the ears. Fuoller- 
ing will beige the ears parallel and after 
dressing them, the holes are drilled. 
Се eo ens 
Mechanics for Young America, an Alus- 
trated book for boys. Price, 25 cents, 


a Л ЧЫГ, 
2 k 


EEE E 


fe 


www.VintageMagazinesOn-DVD.com 


POPULAR MECHANICS 


BORING ON THE TURRET LATHE 


| Boring to Size vs. Boring Undersize and Re»ream- 


ing by Hand 


At one time I worked in a large manu- 
facturing concern where all gears, sprock- 
ets, pulleys, collars, etc., were bored in the 
turret lathe by a system that, I admit, was 
new to me. І had worked in diferent shops, 
had seen many turret lathe fixtures and вуй. 
tems, but never before had I beard of bor- 
ing articles undersize and reaming them to 
Rize by hand with an expansion телег. 
The system I refer to could be bettered, in 
mv estimation, by the suggestions offered 
below. Their boring was done by first run- 
ning a drill, slightly smaller than the rean- 
er, through, then reaming. 

By use of a little oil nnd a new reamer 
а good fit could be secured, but it would 
not be advisable to keep buying new ream- 
ers; consequently when the reamer be- 
comes slightly worn (which will happen in 
й very short time by continuous use) the 
bore will be small. If reamed dry, the bore 
will be too large, even with a worn reamer. 
The firm in question used oil on the reamer, 
which made the hole as small as possible, 
with the result that every piece bad to be 
reamed by hand with nn expansion reamer 
to obtain a good fit. In a large plant this 
labor of re-reaming will amount to a large 
sum in the course of a year. 

I have often wondered why a system as 
explained below would not be satisfactory 
to others. I have rigged up turret lathes 1n 
this way, and it gave satisfaction in every 
respect. Furthermore work can be done 
more quickly, besides, no reamer is used. 
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Referting to the diagrams, Fig. 1 shows 
а view of the boring bar in position for bor- 
ing. Fig. 2 is a sectional view of bar, bush- 
ing for same and lathe spindle. Fig. 3 
shows the cutter in the bar and the method 
of holding it. In Fig. 1 and Fig. 2, A is 
the boring bar turned on end B, so as to 
pass through the соге and enter the bush- 
ing C In the lathe spindle, whieh steadies 
the end of the boring bar. D is turned to 
fit in spindle with shoulder at E for bear- 
ing against the end of the spindle and is 
bored out at F, to recelve different sized 
bushings, which are fastened in by a feather 
key and сап readily be ehanged. The bush- 
ings could be placed directly in the spindle 
without the use of D, but D is used to keep 
the bore of the spindle from wearing; by 
frequent changing of bushings, ete. 

The bar is fitted with cutters the same 
as a facing tool, but these are not held by 
a key, as they have to be centered exactly, 
because both sides cut and with a key too 
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Arrangement for Burning Sawdust 


much time is lost in setting. "The cutters 
are fastened as shown at A, Fig. 3. The cut- 
ter is countersunk to receive cone head set 
screw and it is turned to size while во 
fastened, It is obvious that when replaced, 
it will always be central and different 
sized cutters can be used by turning them 
to size in the same bar they are to be used 
in. 

With the end of the bar supported in the 
bushing, all material сап be removed in one 
cut and as the cutter is turned to size, and 
being straight from cutting edge, no reamer 
is necessary. One cutter сап be ground an 
hundred times without changing the size of 
the bore. 

While this method is very old to some, it 
wil no doubt help someone who is still 
tolling атау with a monkey wrench and 
an expansion reamer.—Contributed by Nor- 
man Baker, Hoopeston, Ill. 
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HOW TO BURN SAWDUST 


А furnace and boiler setting like the one 
shown in the diagram is an excellent ar- 
rangement for burning sawdust, says a cor- 
respondent of Power, 

The boiler setting itself is like that usu- 
alliy used in a horizontal boiler, but the 
grates are in an oven or projection built in 
front of the boiler instead of being under 
it. The oven is about 10 ft. long 
and should be full width of the boiler, or if 
convenient, 2 ft. wider than the boiler is 
preferable, The grates should have 1j-in. 
openings, 

The sawdust, brought by a mechanical 
carrier of some kind is dropped through two 
chutes on to the grates and lies in two 
cone-shaped piles that cover the entire grate 
surface. 

The fire should һе started with shavings 
or other dry material and will burn princi- 
pally around the edges where the draft will 
force itself up through the fuel. When well 


ignited the surface of the cones will be сот- 
ered with flames and the sawdust will burn 
furiously. 

The supply of sawdust may be regulated 
by slides in the chutes. ТЕ is not necessary 
to use a firebar, simply fill up with the fuel 
апа let it burn. To bank the fire at night 
fill the furnace well up to the top with the 
sawdust and level it off, close all doors and 
the damper and let it alone. 

SE m  À—— 


A threshing outtit equipped with а sys- 
tem of electric lights enables an ОШо 
thresherman to work till 10 p. m. during 
the busy season. The engine supplies the 
power for the dynamo and the lamps are 
attached to the separator. 

TT фе 

If you want any machine or device and 
do not know where to get it, write us. In- 
formation free. 
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ANOTHER SAFE RAIL GRIP 


The illustration shows a rall grab made by 
F. A. Crans of 207 Willams St., Waverly, N. 
Y., and used by Mr. Foley, wrecking fore- 
man of the Lehigh Valley R. R. tool train 

^ located at Sayre, Pa. 
Mr. Foley says of thia 
erip: 

‘We are using the rail 
grab or grip in our 
wrecking equipment and 
it is a first-class grip, ав 
it can be used in any 
place, and will fit any 
rail from 58 Ibs. to 90 


lbs. We have two of 
these grips and we 
use them very often 


for a stop to put abead 
of our steam crane on 
the rail at the end of 
the track to keep 
the crane from moving 
when we have a hard 
end pull,” 


Rail Grip 

Anyone wishing details of construction of 

this grip may secure them by writing Mr. 
Crans, 


ee 
REPAIRING A CRACKED WATER 
JACKET 


A eracked water jacket in л gas engine is 
а common trouble, Often cylinders and eyl- 
inder heads that could easily have been re- 
paired are consigned to the serap pile on this 
account. 

In repairlng, when the crack ia rather 
open, it is best to use a pleee of sheet cop- 
per for the patch, ns it cam be hinmmered 
into almost any shape easily. / The edges 
shonld be caulked to make them watertight, 
though sheet nsbestos may be used па pack- 
ing. The patch is best fastened on with 
small screws along the edges and not over 
an inch apart. | 

Small cracks шау be repaired by forcing 
in solder with a blowpipe, or by driving a 
sharp-cornered cold chisel along the crack, 
making it wider and deeper near the out- 
side, then pounding in a plece of lead wire 
or à narrow strip of end and the job is 
done.—Contributed by Royal Wolfe, 915 &. 
Erondwnay, Lancaster, 0. 

аана | ——— 

We are always glad to receive contribu- 
tions to this department from our readers, 
Make your story concise but plain. 
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SOME ELECTRIC PLANT TROUBLES 
AND WHAT CURED THEM 


In an extremely interesting series of arti- 
cles on "Experience on the Road,” II. L. 
Stephenson, an electrical expert, tells in the 
Electric Journal some of the things be saw, 
from which the following are selected: 


A RUNAWAY ENGINE. 


A recent case of trouble with an engine 
will serve to illustrate the point. ‘This par- 
tieular engine was a small, high speed, pis- 
ton-valve tvpe, direct connected to a 75 
kw, lighting machine to be driven at 270 т. 
р. ш. When this outfit was started and the 
engine given full steam pressure, the first 
speed would probably be 276, and as quickly 
as another could) be taken, 281, then 287, 
293, 2291, 301, 310, continuing to creep up 
slowly. With any load from ten kw. up, 
the speed regulation was very good, but 
whenever the load was thrown off, the speed 
would begin to creep. We ran it throttled 
until all of ite parts had reached an even 
temperature, but with no better results. 
The engine-man then took out the valve to 
look for stent leaks but it seemed to be in 
good condition and a trial showed that we 
had not improved it. An Improvised device 
showed that the governor did its work so 
that it looked reasonable to believe, despite 
our indicator cards, that there must be some 
error in the valve setting. This was checked 
over, and the piston was taken out and ex- 
üaminedl. We took cards until there was no 
more paper to fit the indicator. And so it 
went for three or four days, until we got 
hold of the theoretical curve such as engine 
builders send out as a sort of an advertise 
ment. 

In comparing the card with one of our 
no-load curves the trouble was ns apparent 
ав though it had been printed in words 
across the paper. The valve leaked steam. 
Taking the valve out for the second time, 
we peined the inside of the rings to spread 
them out thereby increasing their pressure 
against the walis of the steam chest. We 
had solved the problem, for engines are not 
made that run better than this one now 
does. 

A TRANSFORMER FIRE, 


A telegraphic request, “Trouble with new 
transformer, send man at once,” took the 
writer off once on an eighteen-hour trip. 
The customer had installed this unit and on 
putting it into service It gave entire satisfac- 
tion, but in two or three hours some one no- 
ticed smoke pouring from the transformer 
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house in such volumes that it was thought 
the whole building was on fire. An inves- 
tigation showed that it Was only the new 
transformer and a careful examination re- 
vealed nothing further than that the smoke 
came from the grease and dirt burning on 
two of its low tension terminals, which from 
all appearances had reached п temperature 
far above 100 degrees centizsraüde, ‘The t- 
tendants were at a loss to account for this 
as these terminals were joined together by 
a short copper strap and were therefore nec- 
essarily at the same voltage and, of course, 
there could be no heating on account of a 
Slight leakage of current jumping from one 
to the other. This transformer was of that 
type designed to sive either 110 or 220 volts 
on the low tension side, and as it was 
operated on “the latter voltage, this copper 
strap put the two windings in series. The 
render can imagine the chagrin of the ät- 
tendants when the trouble was remedial by 
sand papering this strap and the terminals 
and screwing up the bolts tight enough to 
make a good contact for carrying the cur- 
rent. As this transformer was run with a 
load very close to dts гед enmpaeity, we 
afterwards took the precaution to insert an 
additional jumper. 


A TIME-HONORED TROUBLE. 


A paper of this kind would not be com. 
plete without mentioning some experience 
with the series fields of compound machines: 
Tell a rondman that а motors speel is not 
right or that a generator will not held up 
its voltage and the first thing that comes 
to his mind is the series fleld., This seems 
a simple thing, but any one with rond ex- 
perience can eite a number of cases where 
trouble was due to wrong eonnections on 
this part of the machine. Тї is not at all 
uncommon to find machines that have been 
run so long at an excessive speed to keep 
up the voltage at full-lond, that the proper 
pulleys have been lost adu] when the trouble 
is discovered it takes à month or two before 
the change ean be made and the generator 
belted properly. 

Alternating-current apparatus is not alto- 
gether free from this same trouble. A good 
example comes, to mind in the case of a 
composite wound generator which had been 
in service for two years, but only at the 
end of that time did it begin to receive any- 
where near its rated load. A complaint was 
made that this machine would not hold up 
its voltage with the separately excited field 
having a drop of 110 volts direct current. 
As the reported full-lond voltage was not 
excessively low we concluded that a bad 
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power-factor was responsible for some of 
it und with that end in view an elaborate 
test was arranged to be taken in the pres- 
ence of the officials of the power company. 
The engineer who went to the plant discov- 
ered that in all probability during the two 
years they bad been running, the self-ex- 
cited coils had been bucking against the 
separately excited winding aml reversing 
this—well, the truth is, we do not care to 
hurt the feelings of any one brocommenting 
on things of this sort. Reversing this cured 
the trouble. 
— ara 


HOW TO MAKE AND USE A CY- 
LINDRICAL SQUARE 


In sawing off Square n piece of metal tube 
or rol in the vice n rounid-square is needed, 
пой the box square ean be converted Into 
one in the following way: 

A thin flexible steel blade and a small 
cheese-headed screw will be required. Re- 
ferring to the left-hond sketch, the blade A 
must be parallel tts whole length. Cut slots 
BB directly in line with each other and at 


right angles to either edge of the square. 
In the right-hand sketch at C it will be ob- 
serve. inat this slot tapers towards the edge, 
This is to bring the blade clase to the work 
being marked off, save the Model Engineer, 
London. The marking is accomplished br 
drawing the blade around the work into 
the slot In the opposite side and scribing off. 
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WEIGHT OF LEAD PIPE 


The weight of lead pipe of апу thick- 
ness nnd diameter шау be determined by 
subtracting the square of the internal dlam- 
eter of the pipe from the square of the ex- 
ternal diameter (both in inches) and multi- 
plying the remainder by 3.86. The result 
will be the weight in pounds per running 
foot. 
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HOW TO BUILD A CHEAP WATER 
WHEEL 


The wheel should be made of good bard 
pine and the dimensions given are for a 
wheel 10 ft. in diameter and 4 ft. wide, but 
п wheel of any size can be made in the 
same war and in proportion, says а cCcorre- 
&epondent of the Blacksmith and Wheel- 
wright. 

Gain eight pieces of joist 2 x 6 in. hy 8 ft. 
long as shown at G, Fig. 1, and put them 
together in pairs (A A and Б B, Fig. 2). 
Bolt the two pairs together, making eight 
spokes or arms, and forming one side of the 
wheel. Agninst the offset or depression of 
2 іп. at the end of every second spoke on 


each side, fit à piece 2 x 6 x 42 in. long, made 


Fig. 1 
This will 


make the 
Between each piece and its 
spoke, near the ends, gain in. as at C, Fig. 2, 


as shown in Fig, 4. 
spokes 4 x 6 in. 


for the standards for the buckets. Т, Fig. 
3, indicates the standards for the buckets. 
They should be 2 x 4 x 16 in., tapered, and 
bolted clear through as shown. The faces 
of the spokes at this stage will all be level. 
To the outside as at E, Fig. 3, bolt a cast- 
iron plate 18 in. in diameter. This plate 
should have a hub H, of about 4 in. on the 
outside for get screws or key wary for fasten- 
ing it to the shaft, and a short hub on the 
inside to go into the wood, Have the shaft 
about 3 in. in diameter and the buckets 
about 10 in. deep, 10 in. on the bottom and 
4 ft. long. 

The other side of the bucket is made in 
exactly the same way and the parts then 
put together. 
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CEMENT REQUIRED FOR SUR- 
FACING 


The following table gives the amount of 
cement and sand required in several in- 
stances. From this table one can readily 
estimate other areas as may be required, 
Khis.of БЫ. оѓ Thickness Area Covered 


Cement. Sand. of Coating. in Sq. Ft. 
i 1 1 inch üT 
l 1 $4 meh fi) 
1 1 ls inch 134 
1 2 1 inch 104 
1 a t, inch 139 
1 2 15 inch 208 
1 3 1 inch 140 
1 n: A inch 187 
1 3 м, inch 280 


MAKE THE SAW FIT THE WORK 

“The right thing to do with any sawing 
machine is to use the smallest saw possible 
for the work.” This is the deduction made 
by J. Crow Taylor in the Wood-Worker, af- 
ter recounting how а man running a ват 
mill, thinking that there was no use in run- 
ning a 16-in. saw for cutting a 1-in. board, 
eut down a number of thin and unsatisfae- 
tory l16-in. edger saws to 12 in. and secnred 
excellent results, as well as saving power. 
By reducing the diameter of the saws, they 
were stiffened, and the volume of saw blade 
in the cut being reduced, a thinner saw 
could be run, with the same results pro- 
duced with a bigger and thicker saw, re- 
quiring more power. Large collars are rec- 
ommended for all kinda of circular sawing 
machines, also. 
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TO KEEP SHOW WINDOWS FROM 


SWEATING 


If the window has no partition between 
it and the store room, make one of ceiling 
boards or of glass. Glass is preferable. (See 


Fig. 1 
"TEIL aui: | 
г = 015 АН шк oC) į 
= SS M — «a 
| ^r X] 


Fig. 1, plan view.) In a window of ardl- 
nary size make three openings 4 or b hy 12 
in. Case these up tightly with galvanized 
iron or wood. A good way, says 4 corre- 
apondent of the Metal Worker, is to put in 
ralvanized iron, then on top of the floor on 
the inside over the whole tack a piece of 14- 
їп. mesh wire screen, using small staples to 
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fasten it with. Fig. 2 is a sectional eleva- 
tion. If this method is followed there will 
he no further trouble from sweating. 
— cc 
In lacing belts the pointed ends of the 
jaces may be stiffened and made easier іо 
іпвегі by burning them. 


of insulated tongs. 
with a bolling motion immediately, and the 
vrent resistance created brings the iron first 
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IMPROVED EMERGENCY BOILER 
FEED . 


In regard to the emergency boller feed 
deseribed in our July number, A. G. Knight, 
of La Salle, Ill, writes as follows: 

“Т understand the emergency boiler feed 
wns like the accompanying sketch. In place 
of the funnel on top of the pipe, the party 
could have run a pipe, as shown by dotted 
line and supplied with a valve; he could 
have poured the water into the tub on the 
floor. When the two valves connecting his 
apparatus to the boiler were closed the 
steam in the big pipe would condense, caus- 
ing a partial vacuum. Then on opening the 


valve to the tub the water would be forced 
up into the large pipe by atmospheric pres- 
лге.” 

ee -Ml 


HEATING IRON IN COLD WATER 


A lend-lined glass or porcelain vase or 
cupola filled with acidified water, to which 
is connected a strong positive conductor and 


п pair of tongs with insulated handles at- 


inched to a flexible negative conductor will 


constitute the forze and furnace of the fu- 


ture, declares 
Into the sour 
piece of iron, 


Science and Art of Mining. 
water the smith plunges his 
manipulating it with a pair 
The water is agitated 


to red, then to white heat and so quickly 
that that portion of the iron not immersed 
is but slightly warmed. 

аа 


Is there anything you want but don't 
know where to get it? Write Popular Me- 
chanies. Information free. 
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SIMPLE METHOD OF DRAWING AN 
ELLIPSE 


An ellipse is a figure that is Incorrectly 
drawn more often than any other geometri- 
cal design. А simple way of developing and 
laying out an ellipse is shown in the illus- 
tration, As all ellipses have two diameters, 
viz: major aml minor, it is necessary to 
know these two points hefore one ean be 
drawn. 
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To Draw an Ellipse 

Describe a circle with the length of the 
major axes A B of the ellipse for its diame- 
ter; then describe another circle, using the 
same center as the first circle and having 
for its diameter the length of the minor 
axes C D. | 

Divide the circle in any number of equal 
parts—the more, the easier to draw and the 
more perfect the firure will be. Tlie firnte 
in the illustration is divided br twelve lines 
passing through the center, Draw lightly 
the perpendieulars, using the points of inter- 
section on the outer cirele marked "e," then 
the horizontal lines indicated “ГЛ” / By then 
connecting the first points of intersection, 
e and f, as shown In the sketch, a perfect 
ellipse will result, 

Any ellipse may be drawn in this way 
and it saves the trouble of making the tram- 
mel and guider that are so commonly used,— 
Contributed by Jos, E. Stanton, Los An- 
geles, Cnl. 

—$ — ———— 


FLEXIBLE VARNISH 


This varnish As sometimes called “balloon 
varnish.” Boil together 2 zal linseed oil, 
б oz, copperas, б oz, sugar of lend anid 1 1h. 
litharge, stirring — constantly. When it 
strings well, remove from fire and when 
cold, thin, if necessary, with drying oil. 
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METHOD OF PROTECTING WATER 
PIPES FROM FREEZING 


To properly protect pipes is perhaps a lit- 
tle expensive, but the extra expense will 
sure greater expense in the long run, says 
the Rural New Yorker. 

Маке п 4-in. pipe of heavy galvanized 
iron in sections like stove pipe, each section 
nie to slip over the next. In every second 
Petion run four capper wires through holes 
i the pipe on four sides and opposite to 
each other. Solder the wire on the outside 
and solder the holes up tight. As each ser- 
Hon iz put on over the water pipe fasten the 
wires so that the water pipe 1a in the mid- 
die of the gulvanized pipe. ТЕ it is not pos- 
Ее to disconnect the water pipe in order 
to Slip tlie protection pipe over It, crimp and 
fasten at the top amd bottom with small 
short stove bolts, having the screw heads on 
the outside. Put the bonurds on as shown 
in the diagram. Во sure to always break 
the joints, Leave the pipes bare, 

In the dingram, A, is water pipe, W, 
wires for holding pipe in the center, the cir- 
cle represents the 4-in. galvanized iron pipe, 
and the rest are 1-in, boards carefully trued. 
Put two thicknesses of paper under each 


ES 
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Protecting Water Pipes 


joint to act as nn air-tizht washer. X rep- 
resents dead air spaces and Y inner dead 
nir spauüce, 

Do not let the water run in the hope of 
preventing freezing, unless the supply is 
from a windmill. On very cold nights set 
a lamp in the box to heat the air. Have the 
chimney of the lamp of tin 8 or 10 in, long, 
and fit it tizhtly through a hole in a plece 
of tin under the box. Use a !é-in. wick. 
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This plan was tried on a 60-ft. standpine 
under a tank and a 32 ft. pipe each 1l5-In. 
dinmeter, and was found to work to perfec- 


tion 
Ce —————- 
SIMPLE HIGH AND LOW WATER 
ALARM 


A high and low water alarm that is ex- 
ceedingly simple and wholly dependable is 
designed for use at the top of the holler, The 
bell is installed and connected up as shown 


p= 


High and Low Water Alarm 


in the illustration. Contact is provided for 
by a rod of very small diameter attached to 
а float. The packing, says the Engineer's Ке. 
view, is soaked in oil and ground graphite 
so there is the minimum of friction on the 
rod. 


E 


HOW TO WIND A SINGLE CYLIN- 
DER MOTOR 


To wind a single cylinder motor, using 
three and four terminal coils; connect the 
primary wires to the end binding posts, and 
always haye the secondary on top of the 
coll. The Motor Age gives a number of 
diagrams showing the arrangement for sev- 
eral numbers of terminal coils, 
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Fig. 1 represents a five-terminal eoil, with 
two sets of batteries and but one secondary 
terminal. A wire is shown connected to the 
eireuit breaker cam, but in making the con- 
nections this wire is always grounded on 
the engine, Fig. 2 shows a gix-terminal coil, 
the primary being connected as in Fig. 1, 
and the extra secondary is grounded to the 
motor. Fig. 3 is a three-terminal coil. Fig. 
4 a four-terminal coil, and Fig. 5 is another 
way to connect the coill of Fig 4./ These 
diagrams represent the usual methods of 
connecting coils with terminals’ from three 
to Six. 

—— m 


MATCHES FOR CUTTING GAGE 
GLASSES 


The easiest method of entting gage classes 
is With red-headed matches. Measure off 
the zlass, wet the head of a match thor- 
ouzhlv, and with At mark a elrcle on the in- 
Elle of the glasg at the point where it is to 
be cut. Strike another match, hold it on 
the outside of the lass under the marked 
circle and the glass will break off with 
smooth edges at Ше point marked, The 
trick can be done with but one match, sars 
4 correspondent of Power, and is so simple 
ind easy that a сасе cutter is wholly un- 
necessary. If you cannot reach far enough 
into the glass the first time, make a second 
eut, 

T —————Adrha-—- —- - 


GRADE THE STEAM PIPE 


The steam pipe should be graded from the 
boiler towards the engine, says the Practi- 
cal Engineer, because the water of con- 
densation ean move in no direction save 
nlonz with the steam. Provision for catch- 
ing or disposing of this water should be 
made at the engine. 


Winding a Singel Cylinder Motor 


For more magazines like this click here => 
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SUBSTITUTE FOR AUTO STARTER 


We recently had an auto starter for а 50- 
hp. three-phase induetion motor burn out 
and were badly in need of motor, but could 
not use same on aecount of large starting 


A PHASE A A 
Hi А, 3 
pma] | nin 
d——. | ,—.- —t 
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Auto Starter Substitute 


current and our small generating capacity, 
writes Н. Н. Cloyd, of Trenton, Mo. 

The transformers for this motor were 10- 
cated close by and with the use of two D. 
р. Р. Т. switches I made the transformers 
take the place of the starter by cutting the 
starting voltage from 200 to 100 volts at 
transformers’ terminals. With this voltage 
the motor started with very little jerk on 
our line and with about 60 per cent of its 
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rated load. The enclosed rough sketch will 
show use of switches, 

One 4-pole D. T. switch would be much 
better, as with the two D. P. D. T. switches 
both must be thrown at the вате time. This 
will also apply to any two-phase motor, also 
three-phase and three transformers, pro- 
vided another switch is added, 

Referring to sketch, when the switches 
are thrown downward the secondary colls 
of the transformers are in multiple, giv- 
ing the motor 100 volts starting cur- 
rent. Throwing switches upward simply 
short circuits two middle transformers’ 
leads, throwing secondary coils In series, giv- 
ing motor 200 volts, or its rated voltage. 
The upper switch terminals act simply as 
single pole switches. 

This idea, though not. always practical, 
might be of some good if any one were 
caught as we were without immediate 


means of repairs. 
— nt ——_____—$—- 


SIMPLE BABBITT LADLE 


When rebabbitting stern bearings, or any 
time I need a ladle, I take a piece of 2-1п, 
ens pipe, 18 in. long and put an elbow on 
one end and the ladle is made. To make 
the metal run readily take a good chisel and 
Праг treneh through the threads on the el- 
bow.—Contributed by E. 8. Stout (marine 
engineer), San Pedro, Cal. 

— m 


HEATING SYSTEM 


The system of piping shown in the illus- 
tration used in connection with а small 
laundry or tank heater is suitable for heat- 
ing а stable, small conservatory or à chicken 
house, The system is cheap and simple to 
rig up, says Domestic Engineering. The 
illustration explains the connections and 
most of the materials can be picked up at 
home. 


Heating System for a Stable or Greenhouse 
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CHEMISTRY FOR MECHANICS 


By M. ü. KOPF 


This is the second of a series of short lessons on practical chemistry, particularly adapted to 
the mechanic, The professional chemist is now considered indispensable in the larger manufaetur- 
ing industries. We have the iron smelter sending samples of iron to the chemist, to be analyzed, 
ao that he will be able to grade it ns regards strength and purity. We have the food chemist, 
constantly in watch of our health. There is the agricultural chemist transforming arid deserts 


nnd wastes into productive farms and flelds. 


In the shops we wonder why one tool breaks 


sooner than another, why some oils are better than others. We cannot all be chemists, but every 
one may easily obtain some knowledge of the science in its immediate relation to the things 
Which are closely connected with his every-day work. These articles willl all be written In plain 
simple language "so you can understand It."—BEditor's Note. 


PART II. 


The following articles will be needed: А 
fish ‘tail burner (25 cents); a few feet of 
f:-in. soft glass tubing (about 2 cents per 
ft.); a few inches of copper wire; a pound of 
nitric acid (6 cents); a few ounces of copper 
sulphate (blue vitriol, 5 cents); a 1% to 2-In. 
glass funnel (10 cents); а package of 9 с. m. 
filter papers (10 cents); a wire gauze (10 
cents): and a ring stand with three rings 
(65 cents). i 


HOW ТО BEND GLASS TUBING. 


Cut two pieces of tubing 6 in. long, and 
three pieces 12 in. in length. Place the fish 
tail burner on the bunsen burner and turn 


withdraw it quickly from the flame and 
bend it just as one would bend a small 
copper wire. There are several things to 
be observed when bending glass tubing and 
these are, that the tube is hot enough; that 
it is evenly heated; that it is constantly ro- 
tated, so as to heat it evenly; that about 
one to two inches of the tubing is heated; 
that, after hot enough, the tube be bent 
quickly, and finally that the bend be allowed 
to cool slowly. To procure a slow cooling 
the bends should be held in the upper part 
of the Iumin^us flame until a black deposit 
of soot covers it. This deposit will protect 
the tübing from the eold air and allow it to 
eoo] slowly and thus obtain good anneal- 


Bending Glass Tubes 


the draft to give a luminous flame, Tubing 
having thin walls should be bent with а 
luminous flame, but tubing of hard glass 
and having heavy walls should be bent with 
the non-uminous flame. Take one of the 
6-In. pleces of tubing and hold it in the 
flame, rotating constantly, во that the cen- 
tral portion is heated. When the tubing be- 
comes soft nnd has a tendeney to bend, 


ing. If the tubing were not heated evenly 


or if it were heated in one spot (as would 


be the ease with the ordinary flame of the 
bunsen burner) a kinked bend would result 
(See Fig. 1). Heating the tube evenly and 
bending rapidly gives a bend as shown in 
Fiz. 2. Observing the various points above 
and practising a little will bring success in 
glass tube working. Having bent a tube 
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as shown in Fig. 2, bend the remaining 

pieces according to the Figs. 3, 4, 5 and 6. 

Preserve these tubes for future use. 
ELEMENTS. 

Chemists have agreed to adopt certain 
symbols denoting the atoms or particles of 
the various elementary forms of matter. 
These elementary forms of matter are called 
“Elements,” and they are substances that 
cannot be decomposed, i. e., they cannot be 
separated into any simpler substances. The 
elementary substances were given names 
denoting, In a number of cases, a peculiar 
property of that element; and in other cases 
they were named from the city in which 
they were discovered, or from the dis- 
coverer, and so on. The symbols аге 
taken from the first or initial letter of the 
ordinary name of the element. For exam- 
ple, Boron, B; Carbon, C; Iodine, I; etec, ete. 
In a number of cases the symbol comes from 
the initial letter of the Latin name for the 
element. For example, Antimony, Sb, from 
Stibium; Iron, Fe, from Ferrum; ete, ete. 
When only oue element is known, whose 
name begins with a certain letter, that let- 
ter is used as the symbol, but when two 
or more are known, the names of which be- 
rin with the same letter, that one best 
known or first discovered is generally des. 
ignated by the letter, while the others are 
designated by the first two letters or by the 
first and third letters and so on, e. g., CAT- 
bon, C; Chlorine, Cl; Calcium, Ca; ete. In 
the table shown, the name of the element, 
its symbol, its discoverer, date of discovery 
and physical state is given. These elements, 
with thelr symbols, should be memorized 
as they are used. 

COMPOUNDS AND MIXTURES. 

A compound is a combination of two or 
more elements chemically united in definite 
proportions, 

A mixture is a combination of two or 
more elements in any proportions, the re- 
sulting substance still retaining the proper- 
ties of its constituents, 

In a chemical combination the substance 
resulting from the combination has proper- 
ties entirely. different from the original con- 
atituents. 

Powder a piece of marble and put a little 
in m test tube. Add enough water to half 
ai the test tube. Heat with the bunsen 
burner for i moment or two and then filter 
into n test tube. The heating should be done 
carefully and the test tube shaken во ав to 
slowly and thoroughly heat the liquid. То 
filter take one of the filter papere and fold 


+ 
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ELEMENTS AND SYMBOLS. 

Element Bymbol Discovery Btate 
Aluminum ALM Мег, 1828 Solid 
Antimony Sbit Мает, 1460 Solid 
Arsenic Asi Behroeder, 1694 Solid 
Barium Ba ату, 1808 Scr) ial 
Bismuth Bid Agricola, 1529 Solid 
Boron B. Davy, 1807 Solid 
Bromine Bri Balard, 1826 Liquid 
Cadmium Citi Stromeyer, 1817. ‘Solid 
Calcium Call Davy, 1805 solid 
Carbon Civ — Ancients Solid 
Chlorine 1,4 Scheele, 1774 ЕБЕ 
Chromium Ст.» — Vanquelin, 1797 Solid 
Cobalt Coit, iv Brant, 1784 Solid 
Copper Culi a Ancients Solid 
Fluorine p.i knox, 1826 (ras 
Gold А.І, Hi Ancients Solid 
HYDROGEN H.i Cavendish, 1706 Gas 
Iodine [.! Courtols, 1811 Solid 
[ron efi, Iv Anclents Solid 
Lead Phi / Ancients solid 
Lithium Li! рату, 1818 Solid 
Magnesium Mgt — Bussy, 1830 Solid 
Manganese Мп Galm, 1774 Solid 
Mercury Hei — Ancients Liquid 
Nickel Nil = Cronstudt, 1751 Solid 
Nitrogen NAH — Rutherford, 1772 Gas 
OXYGEN (y! Priestly, 1774 GAS 
Phosphorus Pl, in Brand, 1669 Solid 
Platinum РЕ, іт Wood, 1741 Solid 
Potassium кі Пату, 1807 Solid 
Selenium INI Berzelius, 1817 Solid 
Silicon &j.iv Berzelins, 1823 Solid 
Silver Agi Anelenía Solid 
Sodium Na! Davy, 1807 Solid 
Strontium Sr.it Davy, 1807 Solid 
Sulphur &H Ancients Solid 
Tin Sn.À Ancients ' Bolid 
Zinc zn. Solid 


Paracelans, 16— 


right angles to the first, which leaves the 
paper in the form of à section of a circle; 
now, by inserting the apex of the section 
into the zlass funnel, the paper шау be 
opened out in the form of n cone that will 
closely fit the funnel. It is best to wet the 
paper before filtering. After filtering the Sp- 
lution above you will have a white sub- 
stance remnining on the paper and a clear 
Hauid in the test tube. The white snb- 
stance is known as the residue and the 
clear liquid as the filfrate. "Taste the til- 
trate, Puta small amount in ап evaporating 
dish and evaporate to dryness, ‘To evnpor- 
ate place the wire gauze on a medium ring 
and fix the ring on the ring stand high 
enough to allow the bunsen burner to be put 
under it. Place the evaporating dish on the 
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Eauze and heat. On evaporating nothing 
is left. On tasting the filtrate it does not 
taste much different than ordinary water. 
These then show that there is no change 
and that marble and water form a 
simple mixture and do not combine to form 
а compound, Next add some salt and mar- 
ble to a test tube half full of water and re- 
peat the above operation. The taste of the 
liquid is salty and on evaporatinz we have 
а substance left which, on tasting, is found 
to be salt. This shows that salt is soluble 
in water and that a mixture has formed 
since the liquid has the property of its con- 
stituents, and also since no new substance 
has formed. Is this last experiment a 
chemical or physical change? 

Add next, to a small piece of copper foil 
or wire in л test tube, a few drops of nitric 
acid (HNO,). Warm a little and when уоп 
have a solution, evaporate it just to dryness, 


A bluish green substanee is obtained. When 
the copper is acted upon by the HNO, a 
green solution results and reddish brown 


fumes are given off. The residue in the 
evaporating dish is different than copper 
(Cu), it 18 copper nitrate [Си(хО, Л]. This 
then is a substance entirely different than 
Cu or HNO, and therefore a compound 
of HNO, and Cu has formed, Chemical or 
physical change? Is blue vitriol a mixture 
or a compound? Blue vitriol (CuS())- 18 a 
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compound because it is made from definite 
proportions of Cu and 5S0, and because It has 
different properties than either Cu, 5, or О. 


THREE STATES OF MATTER. 


Matter exists in three forms; viz, Solid, 
Liquids, nod ases. 

Fill a test tube !4 full of sulphur. and 
rently apply heat, noticing the change in äp- 
pearance of the sulphur as the temperature 
ineregses, Increase the heat until the gul- 
phur boils, When we begin we have a solid: 
after heating. а liquid, and we/find that on 
the sides, near the fop, sulphur condenses 
in vellow drops. There must then be some- 
thing besides n solid and Паша and this 
must be a gas. We have then the three 
states of matter illustrated in this simple 
experiment. / Repeat the above experiment, 
using a small pleee/of camphor instead of 
aulpliur. 

Solids de not readily change their form. 
Liquids do readily echange their form. 
Gases always tend to expand and change 
their form. 

In the next part we will take up Distilla- 
tion; Crystallization and Oxygen, with a 
study of the fame of à bunsen burner and 
ihe changes that take place in a coal stove, 
Introducing how to write formulas and! 
equations, 


French Flag-Ship **Jaureguiberry"* 


The flagship of the French squatfron, the 
"IJauréguiberry," was launched in 1893 and 
is of 11,324 tons. Her armament consists 


of two 123.in. guns, two 8-In. guns and twen- 
ty-four quick-firers of various calibres, Нег 
maximum speed is 18.10 knots. 
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MECHANICS FOR YOUNG AMERICA 


HOW TO BUILD AN ELECTRIC 
ENGINE 

This engine, if carefully made, presents a 
neat appearance and is capable of running 
toy machinery on very low current strength 
—the one I made ran satisfactorily on 15$ 
amperes, 

The colls may be those of an old electric 
bell, mounted on a light piece of angle-iron, 
ata height of not more than one inch from 
the baseboard. The fly-wheel standard, 


Simple Electric Engine 
crank-rod and armature may be made out 


of galvanized iron, No. 16 being most suit- 


able, A small valve-wheel makes n тегу 
good fly-wheel, but care must be taken in 
mounting it upon the shaft, for if the shaft 
is not in the center the engine will not run 
smoothly. 

Make the shaft to extend on ench side of 
the two bearings, so that the commutator 
may be atached to one side and so the other 
side may be bent into the form of n crank. 
On the commutator side place п brush in 
such position that during every revolution 
the circuit will be alternately opened and 
closed, Arrange the commutator so that the 
circuit will be closed either when the handle 
is at the top or when it is at the bottom, 
which makes no differenee, except for the 
direction in which the engine will run. 

Let us suppose that the crank is pointed 
downward. The cirenit is now closed by 
the commutator and the armature is at- 
tracted by the electro-magnet, but, as it ap- 
proaches the magnet, the circuit is broken 
and the fly-wheel pulls it back again, only 
to be attracted when the circult is again 
closed. 

By adjusting the commutator, several dif- 
ferent speeds may be obtained, as well as 
reversing the engine accomplished, which is 
done by placing the crank so that it points 


upward, then twisting the commutator 
around so that the circuit is closed.—Con- 
tributed by Warren B. Weyrick, 4 Russell 
Ave, Akron, ©. 

— A 


NOVEL ELECTRIC MOTOR 


The materials necessary to make this mo- 
tor are an old electric bell of the “buzzer” 
type and a cog-wheel from ап old clock, 

Remove the hammer-head and gong from 
the hell, then bend the end of the hammer 
into a loop, аё in Fig. 1. Now make a little 
wire catch like Fig. 2, and fasten its loop in- 
to the loop of the hammer. Mount the bell 
on a small board às in Fig. 3 and fasten the 
cog-wheel almost on a line with it. Now 
press down the hammer and place п пап 
in the position shown in the diagram so that 
the catch touches one of the teeth. 

Fasten the board in an upright position 
and attach two dry batteries to the binding 


Novel Electric Motor 
If properly connected, the fiv-wheel 
Will turn quite rapidly and with amazing 
force for во small a machine, The machine, 
however, has a fixed direction as shown by 
the arrow, but the belting can be arranged 
so ns to send the models in a reversed direc- 


posts. 


tion if required. The materials for the mo- 
tor should not cost more than 25e for the 
bell and if rou have an old bell it will cost 
next to  nothing.—Contributed by Fred C. 
Curry, Brockville, Ontario. 


HOW ТО МАКЕ А SAILOMOBILE 


By Frank Mulford, Shiloh, N: J. 


es —— 


I had read of the bench automolhiles 
used on the Florida const; they were like 
an ісе boat with a sail, except they lind 
wheels instead of runners. So | set te 
work to annake something to take ше 
over the country roads 

I fovnd and used seven fence pickets 
for the frame work, and other things ns 
they were needed. I spliced two rake 
handles together for the mast, winding 
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Sallomobile Built by Frank Mulford 


Photograph by Мм. C. 2. Lupton, — 2 
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the ends where they eame together witli 
wire, А single piece would be better if you 
ean get one long enough. The ка, which 
is the stick to which the upper end of the 
sail is fastened, is a broomstick. The hoom, 
the stick nt the bottom of the snil, «vas 
made of a rake handle with a broomstick 
всей to make it long enough, Mother 
let me have a sheet, which I put down on 
the floor and eut in the shape of n main- 
ап. The wind was the cheapest power 
to be found, thus It was utilized; the three 
wheels were cnet.olf bieyele wheels. 

1 steer with the front wheel, which was 
the front wheel of an old bievele with the 
fork left on. The axle between the renr 
wheels is an iron bar which eost me 15 
cents, ind the pulley which raises nnd low- 
ers the sail eost 5 cents. Twenty cents wis 
all I spent, all the rest I found. 

A saw, bammer, and brace nnd bit were 
the tools used. Slats made the sent and a 
cushion from the house made it comfort. 
able, and in n week everything was ready 
for sailing. 

Önce it was started with only my litle 
cousin in it and I had to run fast to catch 


up. 
— l 


HOW TO MAKE A NOVEL BURGLAR 
ALARM 


n ermmm] 


The only materials required for this device 
are a small block of wood, two screws, some 
copper wire, an old spring, an electric bell, a 
dry battery and a one-point switch. 


О 
1 


Burglar Alarm 


www.VintageMagazinesOn-DVD.com 
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The Illustrations show how these parta are 
put together and the letters used indicate a8 
follows: | 

А and G, screws; B, old mouse trap spring; 
C, anchor for spring; D, wire to hold Е back 
nt night, or when alarm is set; E, copper 
wire running from G to bell; Е, straight part 
of spring which, when released from D, eom- 
pletes the cireuit; IT, ваше as E, but con- 
nected at G: I, electric bell; J, dry battery; 
К, а one-point switch to be set on only when 
burglar alarm is set, otherwise bell will ring 
all the time; L, base for the alarm. 

Fig. 1 slows the screws and spring ar- 
ranged on the base; Fig. 2 shows the posi- 
tion of the wooden hase nbove the door, and 
shows a complete plan of. the wiring.— 
Contributed by Harry А. Peshon, 333 Cherry 
Sta san Francisco, Cal. 

EP — ew ЛИНИН 


SIMPLE X-RAY EXPERIMENT 


The outlines of tlie bones of the hand may 
be seen by holding п piece of rice paper be- 
fore the eyes amd placing the spare hand 
nbout 12 in. hack of the rice paper and be- 
fore a bright light. The bony structure will 
be clearly |; distinguishable.—Contributed by 
C. J. Tress, 126 Centre Ave. Emsworth, Pa. 

i alii (I 


TO BUILD A MERRY-GO-ROUND 


This ia a very simple device, bnt one that 
Will afford any amount of amusement. The 
center post rests in an auger hole bored in 
an Ohl stump or in à post set in the ground, 
The stump makes the best support. The 


E 
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Home-Made Merry-Go-Round 


center pole should be 10 ft high. Ап old 
wheel is mounted at the top of the pole, 
and the pole works th the wheel as an axle, 
savs the American Boy. The wheel is 
anchored out by several guy wires. The 
sent arms may be any length desired. A 
passenger rides in ench seat and the motor. 
man takes his station at the middle, 


WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


BOOKS OF TABLES. BOOKS OF RECEIPTS 


ROPF'S NEW CALCULATOR. 200 pages. 
Actual size, Охо, Inches, Cloth. Price, $1.50. 
Pocket size, $1.00. Sustalne the same relation to 
the commercial world that the new Century Dictlon- 
агу docs to the literary world. Fully abreast with 


the age of alr ships, submarine boata and wireless 
telezraphy. Designed for and adapted to the par- 
ticular wants of bankers, accountants, mechanics, 
farmers, manufacturers, merchants. miners, ete., ete, 
and must prove of inenlenlable value to them—un- 
leas the book itself can calenlate its own worth 
wy it Calculates almost everything that is caleu- 
able, 

QUESTIONS AND ANSWERS. Based upon the 
Standard Code of Train Rules, By G. E. Colling- 
wool, Ed. Revised editlon. 80 pages, Diagrams. 
Cloth Price, $1. Intended for use in the €x- 
amination of trainmen, The general rules, train 
rules, train orders, and the whole handling of trains 
is set forth in so simple and at the same time com- 
Vis seda manner that п careful reading of the 
мок will fit any one with suficient knowledge to 
meet any contingency that may arise in the conduct 
of a train. Endorsed by high rallway officlals from 
“ll sections of the country Every transportation 
man shouhl have mu copy. 


FERRIC AAD HELIOGRAFPHIC PROCESS: A 
Handbook for Photographers, Draughtsmen and Sun 
Printers. By George E. Brown. 140 pages Din- 
grams. Cloth, Price, #1. For architects, sur- 
verors, dranughtsmen, engineers and others who find 
the reproduction of tracings п matter of everyday 
necessity. It embraces: The ferro-prussiate process, 
toning blue prints, uses of blue prints; ferro-prus- 
Rite in tri-color work; the kallitype process; the 
Obernettor process; the wranetrpe proe prints on 
fabrics, prints In dyes; hellographlc processes com> 
pared; preparation of hellographic рарегя, making 
tracings for sun-copring;  outüit for hellographic 
printing; ferro-prussiate or white line on blue ground: 
pellet or Мше line on white ground: ferro-gallle, or 
black line on white ground; brown line on white 
ground: minor heliggriphic processes A. compre- 
hensive little bibllography at the end of the; volume 
and an index add greatly to its value amdl Interest. 

THE LOCOMOTIVE UP TO DATE. By Charles 
McShane Таб pares. J80 - illustrations. Cloth. 
Price, 82.540, Covers the whole range of locomotlye 
construction and management dowmn to the present 
day, including Its latest development and all mul. 
ern appliances, together with a classification and 
comparison of all kinds of decomotives, both simple 
and compound, It is A book culled from the me- 
ëhanieal books and papers of the world and so con- 
taina all the really valude information to be found 
In a complete mechanical library. Every subject Is 
fully illustrated and the descriptions given of all 
new devices were prepared by the inventors them- 
selves, The contentas include: Compound locomo- 
tives: combustion; air brake: breakdowns: locating 
blows and pounds; Incrustatlon; Injectors; inspira- 
tors and boiler. cheeks; slide valves; valve gears; 
errors hy the link motlon: locomotlve valve setting: 
steam indicator; modern locomotives; extraordinary 
fast runs; lübrleators; metallic packings: general in- 
formation; locomotive construetlen-erecting depart- 
ment; machine work; metric system: steam and air 
gnugesi eompressed air; modern counter-balancing 
nnd the history of the locomotive, 

ONE THOUSAND POINTERS for Machinists 
and Engineers, Bw Charles McShane, 142 pages. 
157 illustrations. Cloth. Price, $1.50. Includes ar- 
ticles from the best authorities on едас subject. 


Embraces the most modern and approved practice 
in the construction, care and economical management 
of the locomotive, Written in plain language and 
condensed form, no mathematical demonstrations 
being given or required. 

JOHNSONS HANDY MANUAL Price, #1. 
An authority on steam, hot-water heating and ven- 
tating, plumbing and gas fitting, A valuable ref- 
erence book for architects, those in pipe trades, 
engineers, janitors and those intending to install 
or alter heating or plumbing systems,c All kinds of 
шепяпгешепт& arranged in tables. Fully illustrated 
with cuts nud complete working plana 


FIFTY-CENT SERIES 

HANDICRAFT SERIES—A Serles of Practical 
кашан: Edited by Paul N.-Husiuck. Price, each, 
aed". 

BOOT-MAKING AND MENDING Including rr- 
pairing, lasting and finishing. Illustrated. 170 èn- 
ravings and асга: Price, Айс, Contents: 
Repairing heels and dfalf-soling: patehing boots and 
shoes; re-welting and re-sollug:; boot-making: last- 
ing the upper; sewing nud. stitching: making the 
hea: knifinz and finishing; making riveted boots and 
slices, 

Others of the “Set nre: 

HOUSE DECORATION. 


Price, Бде, 


How To WRITE SIGAS, TICKETS AND 
POSTERS, Frice, Sic, 

WOOD FINISHING. Price 506. 

JDYNAM(U* AND ELECTRIC MOTORS, 


Price, 5604, 
CYCLE BUILDING AND REPAIRING. Price, 


bc, 

DECORATIVE DESIGNS OF ALL AGES FOR 
ALL PURPOSES, Price, Üe. 

MOUNTING AND FRAMING PICTURES, 
Price, фе, 

SMITHS WORK. Price, 50е, 


CLASS WORKING BY HEAT AND АННА. 
STON. Price, Бб, 

BUILDING MODEL BOATS, Price, 50c. 
ELECTRIC BELLS: HOW TO MAKE AND 
FIT THEM. Price, B5üec. 
BAMBOO WORK. Price, йг. 
TAXIDERMY. Price 500, 
TAILORING. Price, pür, 
PHOTOGRAPHIC CAMERAS AND ACCES- 

SORIES, Price, 50е, 
OPTICAL LANTERNS, Price, 50c. 
ENGRAVING METALS. Price, 6c, 
BASKET WORK, Price, 560v 
HOORHINDING. Price, 50e. 
BENT IRON WORK, Price, 500. 
PHOTOGRAPHY. Price, 50е, 
UPHOLSTERY. Price, 50e. 
READY SHORTLY. 
LEATHER WORKING, Price, 50e. 
HARNESS MAKING. Price, 500. 


SADDLERY. Prier, 50e. 
TECHNICAL IXSTRECTION, Important new 
series. Edited by Paul N. Hasluck. With numerous 


illustrations of the text. Each book contalns about 

160 pages, Crown Svo, Cloth. Each, bl. 

PRACTICAL DRAUGHTSMAN'S WORK.  Prlce, 
1 


PRACTICAL GASFITTING. Price, £1, 
PRACTICAL STAIRCASE JOINERY. Price, $1. 
PRACTICAL METAL PLATE WORK. Price, 


$1. 
Sees GRAINING AND MARBLING. 
Price, $1. 

OTHER VOLUMES IN PREPARATION, 


SPON'S MECHANICS' OWN HOOK. 702 pages 
1420 illustrations, Half leather. Price, $2.50. Gen- 
ern] method of treatment of each subject is first, 
the raw materlals worked upon, its characterlstics, 
variations and suitability; secondly, the toolis used, 
the sharpening and use: thirdly, devoted to eb as 
examples ef work to be done, materials and how to 
do similar work. Nearly all of the mechari¢al 
trades are here Included and some of the profes- 
sions. 


FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING CHICAGO. 
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Cartoon in Motor Age Offered as Remedy for Dangers of Automobiling in Suburbs 
Hiding by Shooting Holes In the Tires. 


of Chicago, Where Policemen Hn Fast 


KNOTS AND MILES 


There is a growing practice, says the Yachts- 
man's Guide, of making an Improper use of the 
word knot, not only with landsmen, engineers and 
shipbullders, but also with those who should know 
better. The prevailing idea appears to be that n 
knot Is the same as the geographical, nautical or 
sen mile, and the word knot is used to prevent any 
possible confusion with the statute land mile. But 
thia la quite wrong. The knot ls the cosmopolitan unit 


of speed, employed at sen by sailors of all civilized | 


One knot is n speed of one nautical mile 


A NEW 


natlona. 


the word knot as the equivalent of п length is in 


tracing the knots on the log line, and then, by a 
famllar tendency in language, the "distance be- 
tween two knots" las abbreviated In speech to the 
"length of knots" By /a curlous perversity and 
straining after precision, the Incorrect expression 
"knot an hour," to express the apeed of a ship, ів 
creeping into general use, with the effect of dis- 
placing the word mile by knot. Мо renal sallor 
would say that a rock on the land was half a Enot. 
one knot, etc., away. It ls too: often urged that 
the expression "knots an hour" Is so much clearer 
and definite; but we might just as well measure 
pressure in “atmospheres per square Inch," 


SECON DARY WIN DING OFFER 


ONE INCH SPARH, Secondary Winding, FIVE DOLLARS 


including sufficient core and magnet wire for the Primary. 
This is absolutely the best Coll bargaln we heave ever эг йе | We invite correspomlence. 


Wireless Telegraphy. 
NEW ENCLAND COIL WINDING CO., 


an hour, the nautieal being the mean sexageatnal 
minute of latitude on the enrth's surface, so that 
it is 90 x 60—§,400 miles from the equator to the 
pole, and this is the only mile the sailor Knows or 
uses, The nautical mile is a little over 6,080 feet, 
the Admiralty measured mille (we do not say the 
Admiralty knot), ко that one knot Is a speed of a 
little more than 100 feet In a minute, more nearly 
101 to 102 feet n minute; thus, on a log line, with 
а half minute glass or interval of time, the distance 
between the knots should be 50 feet or a little 
over, say 5i feet. 


The word knot is derlved from knots on the log | 


fine, the number of knots that pass over the ship's 


taffrall during a half minute or other interval of 
time, giving the speed of the ship. in knots, The 
only ocenslon then, on which it ia permissible to use 


The spark ls fat and vigorous, and sultmble for 


Atlantic. Mass. 


BURGLARS 
“James, eried Mrs. Timmid, 
downstairs.” 

“Oh, no, there Ain't, my dear," replied Mr. Тіт. 
miid. 

"Im sure there are," 

“Pm sure there ain't." 

"I tell you there are," 

"I tell you there glin't." 

"Your husband ia right, mum," interposed a low. 
browed Individual who thrust his head into the 
room at thls juncture, “Were upstairs." 

And as he started down he was heard to say to 


hia pal, “I always believe in helping a husband out 
whenever I kin. I'm а married man myself,"—Pitta- 
burg Post. 


Is na Sight Failing ? 


ГАП refractive errors, muscular trouble and chronic 
diseases of the Eye successfully treated by scientific | 


E am in my seventy-ninth year, and have the Sight Restorer and 
yourselves to thank for renewed eye-sight." (Testimonial 111) 


“I wish I could impress every 
the Restorer atrial” (Testimonial 244 


English, German or Spanish pamphlet mailed ба Adires 
THE IDEAL COMPANY, nym Broadway, New York. 


one alflicted so they would give 
44) 
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BEST AMERICAN МАКЕ. 


mme 


No. l. Leather Pocket Book. 
№. 2. Pocket Knife, length, 
à 1-8 in. 


No. 3, Reamer, 3 1-8 in. 
No. 4. File, 4 in. 


No. 5, Saw, 4 in, 


PRICE, 
COMPLETE, 


7 


U. J. ULERY, 
Engl. eers and all persons 
running belts, to write on 


WANTED their firm's letter head for 


liberal free sample prepaid of 
UPalle-Y-Grasp'' 
for Belts, State kind of belts. 
THE CARDINAL MFG. CO., 
Cleveland, Obio. 


Sand for circulars. 


3 Fox St., Bridgeport, | 


THE CLIMAX 
BLOW TORCH 


An improrement over ётегу pood uality of the soldering iron. 
Carrico ita own heat кїрр Y. нА | burns alóonhol, bansi 


ne or Ё 
gasoline, Used extensl br profeasional and amateur work- f 


arit gas blow torch 


=т= юш эшш 


ers. Бб cents, postpaid ch (bunsén burner f 
| | zd ttachmoent) nt the ваше price, — | 
| with blow pipe Ма CO. - - 1 Hartford St, Boston | 


A CUREALL. 


[From the Catholic Standard and Times.] 
Feelin' pretty blue, you say? 


Ha' hà! ha! 
Things went wrong with you today: 
На! ha! һа! 


One would think, ta seer vou frown, 
All the troubles In the town 
Clung to you and weighed you down. 
Hal ha! hau: 


Come now, mister, don't get mad. 
Ha! ha?! ha! 

I nin't láuglin' emare you're вай, 
Ha!/ha! ha: 

I've had troubles, too, today— 

Bad as yours, I'll bet—but, SAF, 

Im drivin" "em атау. 

. На! һа! ha! 


Grandest tonle on this earth— 
Ha! ha! ha! 
Is a steady dose o' mirth. 
Ha! ha! Ша! 
Just rou get a strangle hold 
On your cares an’ knock ‘em cold 
With a hearty, merry, old 
На! hat 


| 


THE LATEST—— 
No. 602 *NAPANOCH" POCKET KNIFE TOOL KIT 


Warren Street, New York City. 


THE BEST 


№. б. Chisel, 3 5-8 in. 

№. 7. Screw Driver, 3 3-4 in. 
Any tool attached to knife in 

one second by simple backward 


wrist movement, and as quick» 
ly released. 


Price, 


Ask Dealer or write. 


complete, $2.25 — 


ARMERS-- 


ШИШ 
SHARP'S 
Metal Fence Post 


THE BEST INSURANCE 
ABSOLUTE PROTECTION 


Protect Your 


ee, 


Stock From 


High-Sp ed Fence Construction —No f 
Staples Rrquired.—No Pusat Holes tu 
Dig.—Fira-Pronf.—Holds any Make 
of Wire—Artistice —Strongest ta- m- 
structlon,—Luow Firat 4 o&L.—FP at in 
Solid Ground Engagement.—Animal 
and Insect Proof.—Hhist Proof.— 
L4 Minimum Shipping and Storing 
= | Брас. Айар for Trolley Poles, f 

7 Telegraph Po es, Kallroad and Farm 
Fences, Mail Box 5ustalners, Govern. 
ment Hequirements. — Driven by 
Hand.—One Tool 4 oly Required for 
Betting,—Gond Steck for Implement 
Dealers, Lumber Yards, Hardware 
Btores,etc.—No Depreciation of 5tock. 


AMERICAN METAL POST 


606-612 So, НЬ St, OMAHA, NEB. 


"ESSENTIAL QUALITIES OF A SUCCESS- 


FUL LOCOMOTIVE ENGINEER. 


“Three qualities are most essential for an engl- 
neer to possess in order to make a success of run- 
ning an engine: First, n falrly good education; sec- 
ond, a reasonable amount of practical experlence as 
а fireman, three years at least; and third, good 
judgment." So writes W. J. Hill In an article from 
which the following 18 condensed: 

Probably the third is the most necessary of the 
three, as many men who have had the education 
and the experience, have falled to make a success 
of running because they lacked good judgment. A 
fireman frequently has chances of measuring his 
capaelty along this line, by witching the outcome 
of things which his engineer does, and whieh at 
the moment he thinks is wrong or unnecessary. The 
engineer applies his brake some distance from a 
fixed signal, or before rounding a curve, Of when 
entering а yard when everything is apparently 
clear. If he watches the ease to the end, he will 
likely find that the engineer's past experience has 
taught him the signal is liable to be changed at 
the last moment; find someone's tall cnd just 
around the eurve, or a yard engine working down 
in the yard which may run out in front of him at 
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Running Water for Irrigation 
| | 13 (Pumps Water by Water Power.) 

IESI | RIFE AUTOMATIC HYDRAULIC ENGINE 

| 29. | NO ATTENTION. NO EXPENSE. RUNS CONTINUOUSLY. 

Complete System Extending to Stable, Greenhouse, Lawn, 


Fountains and Formal Gardens. 


Operates under 18 Inches to ^n feet fall. Elevates water 30 feet for 
every foot fall used, Elgbhty per cent eficlency developed. Ofer 5,000 
panis in successful орагла, Large plants jor towns, lostitutiona, rail- 
road tanks and irrigatios. Catalogue and Estimates Froo: 


RIFE ENGINE COMPANY 


Trinity Building, New York City. 


= иси = T ee Oe 


any moment. The man with good judgment real- 
izes how many of our wrecks agre caused by the 
failure of yard engines amd others to be in to clear, 
or by tall ends not protected, amil he takes pre- 
enution — accordingls, Frequently men take long 
chances in order to make the time, but generally 
the man who does, sooner or later gets caught. 
Again, good judgment is required in ease of a 
breakdown, А man must think quickly whether the 


Butt Spark 
Magneto 


We make other Types for 


Butt and engine can be readily repaired and take in the train, 

Jump Spark or whether another engine must be sent for, also 

Ignition what must be diseonnected or can be left ns it Is, 
Also until the engine Is off the main line Into a siding. 


Read books on mechanical or sclentifie subjects, 
Acquire, habits of study, and instead of regretting 
that von did mot get a good education when you 
were Young, embrace some of the .pportunities which 
every man bis today, through eo--espondenee schools, 
night sehools, or other technl^ni schools, Start at 
once, йб that five years from now you willl not atlll 
be regretting that rou did not enlist In 1905, Get 
bust, and remember you are never too old to learn 
if vou persevere, 

It is not the engineer who makes a successful 
trip with a good engine, good coal and weather 
conditions їп his favor who displars his ability as 
an engineer, Any КИШ of an engineman conld do 
that, but it is the man who can ze out on the rond 
amil successfully take a train from terminal to ter- 
minal with a leaky engine, poor солі and other ad- 
verse conditions which are common today, who shows 
that he is an engineer “of the first water" and en- 
tithed to his company's confidence, 
| &ome time ago a magazine sent letters to Пп num- 
ber of high railway officials asking them if they 
rave preferenee to college graduates In Wing YA- 
enneles in the yarlons departments, Nearly all the 
men thus written to replled that they preferred 
men who had nt least a thorougzh publie school 
training, or, better still, a technical education, owing 
to the fact that these men had been tralned to 
study: their minds were more active, thus being 
better titted for an emergency, 


Popular Mechanics for the balance of your 
life for $10, or a five year subscription for$3. 
Changes in address made upon notification. 


COILS 


of all kinds. Write 
for реси ami full 
Information 


Handles 
All 
Grades 


SINGLE BOUARE CABINET 


NO WASTE, NO OIL - SOAKED FLOORS 
EE US GcEbniHbE nid ee 


The "OILER" | tly filled 
AT ONE STROKE; there in no 
птеп. 


Fifty Different Styles. Send for асуы. XII. 


S. F. BOWSER & CO., Ft. Wayne Vlad 
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| “DIVINE” WATER MOTOR 


CONNECTS ТО ANY FAUCET 
\ GRINDS, POLISHES, BUFFS ANYTHING 


fa 
: E 


| Furnishes Power for Price, ES Toe including Emery 
Sewing Machines deter lag i ' Wheel, Bulling or 
alishim cci Bm 
| Small Lathes polishing W корон». $3. 50) 
Scroll Saws tion, etc., = 


Dental Lathes and 
other small machines 1-8 Horse Power or! or 50 Ibs. Pressure 


Bend us Check, Money Order or C. О. D. 
| SMITH & HEMENWAY СО, =- = 296 Broadway, NEW YORK 


you are in the market for any kind men ташу 
and don't know where to get it, write : : 2: 2: :: 


| Anybody| 
Can Use It | 


Those cement coming, of || 
are constantly com p olf | | 
this hot weather, | 

Vulcanizers not only ant al 
poiches stay, but will 

mead cuts and holes in | || 
outer casings of anto tires | | | 
aa new, 


GUARANTEED 
Let wa tell yon. Ask for | d 
circular * "EU 


«STITCH-IN-TIME" || ¢ ы A ime 
VULCANZER co. || @ ET A MANSON 


Su | TOPEKA, KAN., U. 5, А. It is древу and reliable, adapted 
O UŘ a roads, and maintained at a 
z To Cas Engine © Seaton | fate expense, Attachments 

, Dynamo Igniti designed for leasure and utility 


Motsinger huto-Sparker |. atem 


M MS Lies tostartor run The origimal 


РА epeei conitrolind frletiotmdrive Ty Dama. Fowler - Manson - Sherman 


Ы A ү m Driven ршн with engine shaft, No 
ter MIS lice belts, No beveled pulley or beveled Cycle Mf : Co 
j2-paga E fly wheel necessary. For take and | B. Fag 
cute log, | VEM break and juinp-spnrk — ины as } Е 
КЕЕ. Gani dust proof, Poor ÜraRAXTEED, Clinton and Fulton Sts., Chicago, Ill. 


!  MUTSINGER DEVICE MFG, re 


73» HASTINGS COMPOUND 


(3unrnnteed t+ atop Sparking. Money refunded if it 
don't. Fut up in conrenleot form. 37; in. dong x 1 3-16 In. diam. 
We h*ve enough confidence in Hastings Compound, to mail a full 
&lzé samipie stick, upon recelpl of six cenis Lo cower posinge. 


JAS. L. NERFUS, Sole Agent 
54 DEY STREET, N. Y. 


SIMPLE BUT SAFE 


High ond low water and bigh pressure perum for steam boiler, Whistles when water la 
toa T high, too low or for high pressure, The Aonta ore made of térra cotta, will not colle pss 
or All with water. Will work at any boiler preeure. Bent on approval, You enn try it 
before you purchase, Mechanical agents wanted cverywhere. Por full particulars and 
descriptive circulars, address 


GEORGE LANCASTER, = 4541 Lexington Ave. = NEW YORK CITY 
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$100 The New Pierce Gasoline Motor 


Is A WONDER 


It will develop more power on less fuel 
than any other make in the world.... 


Bails on on modern lines and op to the very latest practice; made from the best material, and 
n n care will last a life-time. s for over twenty years — More than 12,000 PIERCE 
a have been 
MOTORS are in use in all parte of tha world, We know how to, and do, build them right, in 
l Guarantee Them to Give Satisfaction. 
If they do not, send them back and we 
will refund your money in full. . . . . 


The PIERCE MOTORS are the best in the world and oost leas than the poorest. We gu 
antes them against defectire material for life п Want power for an arpo "wr La Esc 
aur printed matter, stating your needs, We also b En 244 other nites üp to 10) HL] Marine 
Motors, Launches and Auto Boats, Bo gure and ad 


=~ PIERCE ENGINE COMPANY, - Dept. 2, Racine, Wis. 


41-2 Actual Horse Power 


—— MNu———— —SEn7. п x cum oc c 0 0 n c — 5 —_ 


| TOGO THE MODEST. 


e = 
Gasoline Engines --= | у 
| А nation called а fighting man, 


He didn't say 5 word, 
He listened close to alm and plan, 
He didn't say п word. 
"Togo," they sald, “within your hand 
Is held the futore of our land,” 
His nod replied, “I understand." 
He didn't say n word. 


AUTO, MARINE and STATIONARY 


ARE you in 
the mar- 
ket for Gasu- 
line Engines 
Or Accessor- 
Ries? We con- 
duct a real 
Bargain Place 


He climbed aboard his battleship 
| 
on these lines. 
| 
| 


And didn't say a word, 
He found the foes he went to whip, 
And didn't say a word, 
But plugged them full of smoking lend 
Amd hammered till the sea turned red, 
And when they all were sunk or fled 
He didn't soy a word, 


Write us. 


L. W. GILLESPIE & COMPANY, MARION. IND. 


The battle won, the eountry saved, 
He doesn't say a word. 
In lasting fame his name engraved, 
He doesn't ялу a word. 
His glorious health the whole world drinks, 


3 Motors $ Castings 


leta lina = IM ta 
ч | Pug ie Bloyala, mE 
Marine or Grationsry. Alag at Rt- 
tachable motor outta and (om. 
piri» MOTOR-CYOLES. Bend 


stamp for catalogue. күү ене т rue T zs pss е 
T red, ie that wise old Bird. the Sphinx. 
ls E n, | STEFFEY МЕС. CO, He doesn't say a word. 
$941 Girard "PI | Fhiladelphia, Pa- —Newark News, 


pu de Q U M BU ву?” Shop Notes for 1906 will be ready December 1st. 
Mo workman's library complete without mis helpful 
| . book. Many illustrations. Price, 50 cents. 
Gas and Gasoline _ 
Engines | 


_ Dy ils si 
Observe its Simplicity 
m 


The eut ahowa all of the 

working parts and no соо" 

Se, plcated mechanism іа con- 
i Tum г! eaid пп tbe back side or f 

Sa тиа the bed. Send for 


Catalogue No. 65 


Columbus Machine Co. 
Columbus, Ohio. 


н a ” 
“Quick Action 
IGNITING DYNAMOS and 

MAGNETOS 

particular. Fine Vibrs.on 


The most Reliable Bpariere оъ tho SEND FUR CATALOGUE D. 


Take the Place of Batteries. | БОПТН BEND, IND. 
Please mention Popular Mechanics when writing Advertisers, 


Jump Spark Coils 


FOR ALL PURPOSES 


Bingle, Т Doub Triple and Quad. 
ruple for Stationary Engine and and 
Automobiles,  Guartn 
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OTTO ENGINES 
LESS REPAIRS and LESS FUEL 


It is what an engine costs to kee xd ning that cuts the big flgure and 
not the first my The St. Ant ien | rag her Elevator Con Minne- 


apolis, Minn., writes: “In pom On. we re. 32 *O tto" engines run- 
ning, all of which gave better satisfaction, cost less for repairs and con- 
sumed much less fuel than any others we had tried. During the season 


of 1902 we bought 35 more *Ottos* and now have 127 of them." А 


splendid testimonial to the merits of the “Otto” from people who 
have tried mary others, 


ОТТО GAS ENGINE WORKS, Phila, Pa. 


WONDER GASOLINE ENGI ENGINES 


THE ENGINE OF FEW PARTS. 


5 HAS only one-third the parta found in otherengines, The strongest engi 
ч on earth for the moner, in fuot, so simple a child сап operate A slog 
m Two cyclin. jump spark, no valves, gears, ote. 
The testimonial nttnehed ja a remarkabia всі. You cam пва th 
"Wonder" with the aime гоню 6, We, manufacture engines for пп E 
both marine and stationary up to 5 H. P. Bend for catalogue 3. се 


С - and want (hse, recte and 
А йк, ОЛ EN terme will surprise you. A line agency proposition for you. | io: 


Tours very Eraly, 
" The R. M. CORNWELL CO., 408 Во, Salina St., Syracuse, N. Y. 1. ч. 


Gasoline Engines 


Three Styles—All Sizam 
Feed Mills, Saw Machines, ala. 


LOWEST PRICES 


Write for descriptive cirenlara 
and pricelist, Agents Wanted, 


GILSON MFG. CO. 
26 Park St., Port Washington, Wise 


GASOLINE ENGINES 
Vertical and Horizontal, 14 to 
lóh.p. Stationaries, Portables, 
Pumping Outfltsand Sawing tirs 


GET OUR PROPOSITION | 


and 1905 catalogue. 


oe ier ru г Grey Iron Mig. Co. 
Chase Street, Milwaukee, Wis, 


— E -- === -= å шс хс жы ты = -a 


BUY A CAPITAL GAS ENGINE 


And you will not sit up nights worrying about expensive power. 


Our engines are beyond the standard set by oldar gas engine builders and no опе 
who is looking for the best and most economical power should buy any engine 
Without fret investigating the merits of the Capital Engins, Write for Catalog Р. 


CAPITAL GAS ENGINE CO., - Indianapolis, Ind. 


Fairbanks-Morse 


Ц Jack-of-all-Trades 


~ Gasoline Engine will saw more wood than 
any other 2 H. P. Gasoline Engine. 


It is sent all set up and ready to run. 
Awarded (old Medals at World's Fair, 1904 
Cut out complete advertisement and send to 


/ FAIRBANKS, MORSE Ө CO., Monroe St., Chicago, Ill. 


Plage ssend me illostrated Catalogue No. H449 Gasoline Engines, I may want... Н.Р. 
ИПЛЕ НОГ лл зл E TON 
DERE. o co o ui e . Street No... 


To wn ЕЕЕ 8 ERILE 4 оаа ee ee rumes puma ee eg PA 1 ЫЫЫ ER CTRR ERR DDR FRE RR EE ТЕ ЕТА rr eta (| ene EIE T P EN S 


Meise mention Popular Mechanics when writing Advertisers. 


For more magazines like this click here pem 


Stead) 


15 Days’ Trial 
on this Engine 
freight tan а point within i 000 m Пех 


eof Chica. k Plugs guaranteod 
ETE pÉ 


Second-Hand Engines all Sizes 


Р Э McDONALD & ERICKSON, 
| 50 West Randolph Si, (Кар. 


ECONOMY 
HOT AIR PUMP 


WI pump Water from wells, ci&- 
terns, Iakes, eta., 10 any desired place. 
Does Away with the uncertaln wind- 
mill and the unreliable gasoline en- 
gine. Huns equally well In winter 
and aummer. No erploslhon; 80 slim- 
ple that A child can operate it. 


TEN DAVS FREE THIAL. 
send for illustrated catalogue, 


THOMAS & SMITH, Dept. G- 


18-31 Bo, Carpenter Bt., Chicago; 
288 Hodson &t, New York. 


She MIETZ @ WEISS 
OIL ENGINE, Stationary and Marine 


4 to 75 Н.Р. 
128-138 Mott St. - New York 


adm = с 


Convert Your r Bicycle Intoa Matdadycle 


We пате a 1M Н.Р. P'ke Motor. 
We sell the set of castings 
& drawings for 


Үг о alao ћ 214 H. P. nat of onstings 
Send stamp for catalogue and full par 
ticulars 


| EUREKA MPG. & SUPPLY C0., 
BT. PAUL + + = 


KEROSENE OIL ENGINES 
MARINE. STATIONARY; PORTABLE. 
No Danger, Maximum Power, Lightest Weight, Simple, | 
Hellable, Eċonomical. No Batteries, Бе исп by oom: 
pression, Fully Guaranteed, Write for Catalogue P. M, 


International Power Vehicle Company 
253 Broadway. NEW YORK. 


чиг Electric Co. 


Dynamo and 


Band us a trial order 


122-124 5o. Green St. 
Phone Monroe 18823, Chicago, Ill 


GAS ENGINE GENERATOR 


Gasoline 


Rochester Electric Motor Co. 
23 FRANK STREET É 


$7.50 | 


MIN. 


Motor Repairing | 


www.VintageMagazinesOn-DVD.com 


SPECIAL - 


light from an ordinary Gas or 
Engine. Write for Bulletin. 


NEW MECHANICAL DEVICES, 


ROPE CLIMBER.—This device willl be best ui- 
derstood from the illustration. When the rope Is 
grasped by the hands and the feet ralsed, the jaws 
of the climber open, allowing it to slip up the rope 
freely, "The moment the feet are pressed down the 


juws close, gripping thé rope and affording n secure 
support to the operator, A very long rope may be 
еШ in this way, as the climber can stop for rest 
ns long and often as desired: or having reached the 
elevation sought can use the hands for other work 
while standing in the climber. 


STEAM WALL-PAPER REMOVER. — Steam 
generated in a bailer by means of a gnsollne burner 
la applied to the wall by a hood In the hands of the 
workman. The hood 18 connected to the boiler by 
rubber tubing, When the hood has been held to the 


wall a short time the old paper readily peels off by 
the use of a plow. The outfit is portable and the 
gasoline tank is of capacity for a half day's work. 
The water tank holds four gallons, sufficient for the 
same period. The steam kills any germs or ver- 
min that may be in the wall, also. 


Please mention Popular Mechanics when writing Advertisers, 


(ША 
LL 
URAWING 


Шы... 
Е 
1| 


A new enlarged edition, constituting a complete en- 
cyclopedia of information on Drawing, has just 
been issued for the library, the shop, drafting room; 
teacher, student and all others interested in this fasci- 
nating subject. 

The set is published in two handsome volumes, bound in !$ red 
morocco, It contains over 1200 pages (8 x 10 inches), completely 


indexed and beautifully illustrated with 1500 illustrations, line dra w- 
ings, half tone engravings, full page and folding plates, tables, etc. 


Both volumes sent | for examination 


No more comprehensive treatise on drawing has ever been pub- 
lished than this new enlarged edition of the Cyclopediay Twenty- 
five dollars would not buy separate volumes covering the subjects. 
The chief object in offering the books at a reduced price is to show 
the character of our instruction in drawing and to interest the public in the work of our school. 


Size BxlO inches 


R. FRITSCH, New Orleans, La., saya: "I cannot say half enough in praise 
of the Cyclopedia of Drawing.’@ | was greatly surprised to receive such fine 
books, containing so much valuable information, at so low a price." 


SPECIAL OFFER. 


To Readers of Popular Mechanics 
Not Good After November 30th 
BOTH VOLUMES sent free on approval (express prepaid). Keep them five days, If satis- 


factory send $1.00 and $1.00 per month for six months thereafter. Otherwise notify us 
and we will transfer them absolutely free. They have a permanent utility that makes 


them a desirable acquisition to every library. Fa 
LIST ОЕ AUTHORS AND SUBJECTS Pal 

Pror. Н. E. EVERETT, University of Pennsylvania . . . . Freehand Prawin "d 

ProF, E. KENISON, Massachusetts Institute of Technology , clie e p ina 

PROF, Н. W. GARDNER, " x i i _ Shades and Shadowa ы nd =u" 

ProF, D. A. GREGG, Е i А; Rendering in Pen and Ink ы "nr 

Pror. W. Н. LAWRENCE, d Perspective Drawing № ae ` 

FRANEK CHOUTEAUL Brown, Architect, Boston 3 . Architectural Lettering <% ag | : 

H. V. VON HOLST, Architect, Chiengo. . — . Rendering in Wash and Color, ar & р 


| Water Color hints for Draftsman "E. 
PROF. W. Н. JAMES, Mass. Inst. of Technology . . Working Drawing | Su "d ге Ф 


Pror. C. L. GRIFFIN, formerly Pa. State College . Machine Desi oe. 
Wa, NEUBECKER, М, Y. Trade School . Sheet Metal Pattern Drafn Pa Pos e 

| | | C. 4. = Tinsmithing LE Ap. 

Ы "  » > Practical Problems in Маран m Fa © n FS У 

a E 45", " 5 
L- i а _ —— a й J* "n we 2 
American School of Correspondence ~ „* E e 
М E E с a 


CHICAGO, ILL., U. S. A. J Se. Р: sU v | 


ME Lm d 1 


Flense mention Popular Mechanics when writing Advertisers. 


For more magazines like this click here => 
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OTOR 


# H. Р. BATTERY MOTOR " 
A PRACTICAL MACHINE—NOT A TOY 
! -$5.00 each: 
BEND FOR PARTIOULARS 


WALSH'S SONS a ч Newark, N. J. 


————— — —  -— с 


Mitre- Cutting Tool, =Å combined бш Atiing 
block and corner cramp, especially for making pic- 


PRICES RIGHT 


CATALOGUE FEEE 


Telegraph Instruments, Telephones 
| Bondar Alarma, Bella, Push Buttons, Batteries, Electrio # мү. 
Р Clocks, Me dical Áppurütus, Motor, Eto., Eti РГ) н, 
MANHATTAN ELECTRICAL SUPPLY OD. ef ca 
32 Cortland St.. New York 183 Fifth Are.. Chicago | xs n 


Robert Battery Volt-Ammeter 
Guaranteed 
Nerwartipon receipt ot 04005 06 
SOAMPERES | CATALOGUE 


THE ROBERT INSTRUMENT Co. 
B) Shelby Bt. Detroit, Mich. 


ture frames and similar work. 


A recent English In- 
vention, Wil hold mouldings i. 


up to 414 in. wide, 


Xmas "WW i тє SEARCHLIGHT CLUB:—A new electrical de 
е ME ae I teh 1 а policéman's club with an electric search- 
Lights y лән c Rallwa tog 60.00 ght In the end which ean be made to fash m 
vum ger and Freight "Trains, , eo EM — BOLOD 
With Eleotrical Boos, e to — 540 dis 7. а button in the handle, One would nat. 
Battery Necktis and Cap Lights.. ^boto БОЮ urally expect n blow from such a elub to be light, 
©З u Battery Table Lampa.. .. c00to 10.00 but the contrary is true, as it contains a battery, 
улу Mieres La Өр БОО and altogether із quite a shocking affair. 
Battery Motors and Fans..... өө! oto 12.00 
ceres Titor леа Complete. . eos to 1.60 | HEAT AND LIGHT 
ephones Comples,............ ,ZB50and 1.96 : Р "^ GAS BURNER.—<Attachos 
Teiegraph Outfits © mplete., EIU 2 OI ; "n handale vall t | Ln рай 
£4.00 Medical Batteries.. ET a o to Chandelier, wall bracket or portable gas stand. 
£127.00 Electric Heit with Suspensory.. 2.) 
Dynamis and Motors, , vows oo FUITE UT 
Gas nad Gasoline Engines... HO bo T, 400,00 
We Undersell АП, Want Agents, 


Catalogue Free 


OHIO ELECTRIC WORKS, 
Cleveland, Ohio. 


Eldredge Battery Volt- Mele 


Reading 0 to 3 Volts in io Divisions 


А convenient aud practical instrument { ii 
for thosa hahar ы Primary and 8 at 


aali of Storage Hatbrry , 
Peur iba mets са miang AMAA peii » “Price йа. 


ELDREDGE ELECTRIG MFG. CO., Springfield, Mass, 


Easy to adjust. When lighted produces both lent 
nnd Hght at one eost, Clean and odorless, 


Expansion Drill for Iron.—A new English de- 
vlee which cuts holes up to 2 in. diameter. ` In- 
tended specially for plumbers and hot water engl. 


ELECTRIC BELLS THAT RING 
Our first de standard make, oom quse outfit $1.28. Айар 
ir nstruminta, M rey cai M ' quality is your 
yuarnntes,) Write for on 

MORSE WE "EJ INSTRUMENT CÜ., 


Factory Grand Orossing, Chicago. 


DYNAMO CASTINGS 


Sets of Material or Finished Parts for the 


FRANHLIN MODEL DYNAMO | | 
PRICE $2.50 AND UP 


Will light. slr ба. p. lampa 


reite for Ilustrated booklet à neerm, Obviates the cutting of a circle of small 


| LI holes; only one small hole—the center—is required to 
PARSE а» WEED, use the drill, The claim is that a lin. hole can 


129-131 West 3181 Street, = NEW YORK CITY be drilled through -iron in five minutes. 
Please mention Fopular Mechanics when writing Advertisers, 


© Gaining, Dadoing, Beading, Ed 
Texnoning, е B for Worki 


Machines Sent on Trial. 


WE MANUFACTURE TO ORDER 


DIES, TOOLS ano 
AUTOMATIC MACHINES 
ALSO HARDWARE SPECIALTIES 
AND PATENTED NOVELTIES 
ESTIMATES FURNISHED ON EAPERT 


MODEL WORK, SEND DRAWING OR 
SAMPLE. 


BOOKLET FREE. 


Stamping & Tool Co. 


LA CROSSE, WIS. 


"IN Ter | 


m ДУС" 
New Features, 


MECHANICAL ENBINEER— SPECIAL MANUFACTURER 
WILLIAM G: CURTIS 

LIGHT MACHINERY, TOOL MAKING AND DIE SINKING 
Estimated furnished for Special and Expert Metal Work 
Jewelers” Novelties, Ша and Tool Making, Jigs and Flxturea 
for fine interchangeable Work, Electrical Work, screw Aa. 
chloe Work, Pattern making, Models Redesigned and Per- 
fected, Etc., Etc. 541 THE ROOKERY, 


Telephone Harrison 1848. CHICAGO, "TLL 


9 fo 13 inch Swing 
List price, $65.00 nnd up accord- 
ing to size. When ready to buy 
send for Lathe Catalog and prices 


ҮҮ. Е. & John Harnes Co. 
. 10) Ruby Bt., : : Rockford, Dil. 


FOOT AND HAND POWER 


ae Wood Working Machinery 
| Ый 1 For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally | 
Machines for Seroll and Band Кае Hout ; Ripping, RE M ast ice Rabbeting, Grocving, 


ood in any mem. 


Send for Catalogue “A.” 


The Seneca Falls Mfg. Co. 


FOOT and KEER 


| AND TURRET LATHES, — 


WHITE TODAY. 


A181 W. 2d St., 


B Sebastian Lathe Company, 


Boring, 


102 Water 5L 
Seneca Falls, N. Y. 


E. F. RARNES' 
z» ELEVEN-INCH SCREW 
P / CUTTING LATHE 


For foot or power aa wanted. Han 
1 power crom feed "a тореш 
71 reat. A strictly h mod 

_ ern tool Wo alan mild à X inch 
e lathe. eacriptire circulars of 
each latho upon request. 


; © B.F. BARNES CO.. Rockford, Ш. 


SHAPERS AND DRILI DRILL PRESSES 


SHEPARD LA LATHE CO. 
Cincinnati, Ohio 


= 


di It's a Sebastian, It’s a Good Lathe 


BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES. 


тт Foot and Power Lathes, all sizes. 


Send for Catalogue. 
Covington, Ky. 


| ЖЕТЕ Stamping 


SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK °° 


DROP FORGING DIES AND DROP FORGINGS 


Hardware Specialties, elc. Mand to 
Order. Send Samples or Югала Тот 
Кайла ев. Write for Our Booklet. 


THE GLOBE MACHINE @ STAMPING СО. 


aua Hamilton 5t, - Cleveland, Ohio 


Please mention Popular Mechanics when writing Advertisers, 


For more magazines like this click here => 
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TELEGRAPHY 


ап ётрегї operator. It will send you perfect Morse by the hour 
bythe day. Many are holding pasltions they owe А ORI inven: 
ton. Five styles from £5.00 up. Circulars free. 


OMNIGRAPH MANUFACTURING COMPANY | 


Dept. J., 39 Cortlandt Street, 


тыи 


NEW YORK CITY. 


LEARN TELEGRAPHY AND R R. ACCOUNTING 
| Operators Always in Great Demand 


gp EU to I рег month salary nasuredl oor gradu nde | | 
Wu d м атчу endorsed By evary railwá y oficial "la the Ua. 


| 
diea also admitted. Write for on 
MORSE SCHOUL OF TELEGRAPHY 


Cincinnati, О. Bufalo, М. T. Atlanta, Ga. | — 
Texarkana, Тел. peel e Mia 


All the difficult parts mounted on base board: price, 
Postpaid, $1. Certain parts of the set sold separately. 
Send for illustrated price-list 


NEW ENGLAND COIL WINDING COMPANY, Atlantic, Mass, 


"=  =»=:m 


Send three one-cent stamps for 5-color : 


PICTURE OF LINCOLN PARH BRIDGE 
W. L. STEBBINGS 


Civil and Consulting Engineer 
LICENSED ARCHITECT 

Monadnock Klock, 

Tel. Harrison 1104 


WE WILL SEND YOU 22:2 


or Wook All for handling pipe from М tol inch. 
ON KECEIET OF $10.50 
Bend for Catalogue of Complete Lina, 
ARMSTRONG MFG, CO., Bridgeport, Conn, 


Chicago 


um — =: 


Qne Set GENUINE 
nd Die 


— - ^r = теч | і vs 
GET MONEIIDIDG0T $3017 


and р i 
[used small еман Baers as Smlth did—ihaes's rasy — 


ML Gray & Co, Platlog Works, 103 Himd Bldg Cincinnati, Q, 


“SHOP NOTES” 


200 Pages 
заб Illustrations 
PRICE - = = 50 CENTS 


POPULAR MECHANICS | 


Please mention Popular Mechanics 


The OMNIGRAPH is automatic and takes the place of 


WIRELESS TELEGRAPH C^HERER PARTS | 


Cable Address “gtebbings" Directory Code | 


www.VintageMagazinesOn-DVD.com 


Kew Bench Vise.—An English device specially 
intended for use in manual training schools, Con- 
tains in addition to the ordinary vise, a drawing 


table, seat, rack for files and compartments for tools, 
and drawer for drawing instruments. 


"ые 


“Next Street" Indientor.—A meecehanleal de- 
vice for announcing the next street or station in 
street. or passenger cars. Consists of a box 8 in. 


high by 24 in. long, operated by a bell eord and 
illuminated at night by an electric lamp inside the 
box. 


Automobile Roles,—Grab der тсе] yich is in 
front of you firmly mit both hands and put one foot 
on der accelerator, Now put der udder on iler 
rheostat und let der elbow chently touch der de- 
odiger. Keep der blow pipe connecting mit der auta- 
matic fog vissle closely between der teeth, und let 
der right elbow be in touch mit der quadruplex 
while der apex of der left knee was pressed agninst 
der spark coil Keep both eyes on der road In front 
of you und der rest of your face in der vaggon. 
Start der driving wheels, repeat slowly der name of 
your favorite coroner, und leave der rest to бабо, — 
Whitewater {Wis} Heisler. 


Gins Churns for Home Оне, == 
The glass churn comes dn small 
Bizes nnd is intended for converting 
the small quantities of milk ага 
erenm that шау not be пе] anil 
will sour if left over into whole- 
some butter. The churn has п small 
WoHlen paddle that is easily rotated 
and seven or eight minutes of 
churning suffers. 

The churn can be operated by an 


inexperienced child, and the little 
pits of homemade butter amply 


repay for the extra trouble, 
When writing Advertisers. 
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> as MSN | 
| 
& 1 © . = are the recognized standard for accuracy, work- 
m manship, design and finish. Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays 
to use GOOD tools. You get a better quality of bread and a good deal 


more pleasure. 


USE STARRETT TOOLS 


We make hundreds of different tools. Ours is the largest 
plantin the world where nothing but fine mechanical tools are 
made. Ali these tools are fully described and illustrated in our 
Catalogue No. 17AP, which you may have by sending us 
your address. There ва good deal of valuable information 
in its 176 pages which it willpay anyone who uses tools 


С 
) 


в 
E ~ 


L. E, STARRETT 


to have. 
THE L. S. STARRETT COMPANY 


ATHOL, MASS., U. 5. А. 


Earn from $80 to $125 Per Month 


WE WANT YOUNG MEN for Firemen 


and Brakemen, experience unnecessary. 
High Wages, Promotion. Positions 
secured as soon as competent. In- 
structions by mail, Cut out Cou- 

pon and send with stamp for 

full particulars to-day . . . 


National Railway Training 


School, 224 Boston Blk. 
MINNEAPOLIS, MINN. 


HEIGHT AND SPEED OF WAVES eqused a wave to travel 4,800 miles across the Pa- 
eife to San Francisco in 12 hours and 16 minutes, 
| or at the rate of 614 miles a minute, Waves of the 

The subjecteo? fhe, helght and velocity of the Atlantic have been calculated to move at the rate 
waves of the ocean is always an Interesting one, of 32.67 English miles an hour. 


and frequently comes pp for discussion by landsmen ie alge $$$ 

па well ns seamen, It has been calculated that THE MAN WHO'S AFRAID 
wates rirely exceed a height of 40 feet, while the ж 

kpeed at which they travel depends largely upon the I've paid close heed to the wars of men, 
wind and depth of the water,  Alry calculates that Tre observed what the world calla luck, 
а ware 100 feet In breadth and in water 100 feet I have sllently marveled, now and then, 
deep travels at the rate of about 15 miles an hour; At the potent power of pluck: 

one 1,000 feet broad and in water 1.000 feet deep And this as a bit of truth I hail, 

üt the rate of 48 miles; one of 10,000 feet in breadth A sentente that's worth one's heed: 
and in water 10,000 feet deep will Sweep forward The man whe is always afraid he'll foil 
with the velocity of not less than 154 miles an hour. Doesn't stand much show to succeed! 


An earthquake on the Island of Niphon, Japan, —Diridends, 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


SMOOTH 
PERFECT 
EASY 


4. 


There are twelve double-edged blades or twenty-four cutting 
edges of the finest, smoothest, hardest steel, ground by our own 
process to a lasting, perfect edge. They are tempered so hard they will cut 
glass, and each one uf these blades will give 20 to 40 smooth, perfect, easy 
shaves, no matter how harsh the beard, with 


ONE PIECE NO HONINC OR STROPPINC 


HANDLE and 
BLADE 


FULL SIZE 
TRIPLE 
SILVER 
PLATED 


A set of new blades will cost $1.00. 
во you can see how you сап get 800 to | 
500 shaves for $1.00, or an average of „© 
about four shaves for a cent. 

The safety razor has become popular, Чї 
and self-shaving is now a part of every = metae 
gentleman's education, It has remained рор. 7 eA у Н 
for the MORT9M to develop to the highest Exact Size of Blade. 
point, where others have experimented, Its construction is so simple that it 
cannot get out of order, and any one can use it. There are only two pieces— 
handle and blade. The blade slips into the handle without screws, clasps, hinges, 
or other movable parts. With the МЕЕ cutting the face is impossible. 


PROVE ALL THIS BY À TRIAL AT QUR EXPENSE 


Use the М ТОН thirty days and if for any reason you want your money back, just return the razor 
' атте will retum your money without question. We pay express charges both ways. We authorize 
all! dealers to make this offer. If yours don"t handle the MORIS wrile us for our interesting booklet, 
be sure he doesn't induce you to try “some other" kind, There is по other razor "just as good." 


>! 192 Tacoma Building, Chicago, Il., U.S. A. 


Send us 
Description of 
Your Invention 


Manufacture 
| and Market 


It will have care- 
ful consideration 


Patented 
Specialties 


We have had 
| Experience 


Should we think [| 
it unsuitable for - 
our purposes, 
Youprobably all papers will 


Have not be returned 


THE NO, 42 BENCH; ALSO MADE WITHOUT CABINET 
Write for Catalog and Prices 


}GRAND RAPIDS HAND 
SCREW СО. =} 


| 146 South lonia Street 
(Grand Rapids - - Michigan | 


Largest Manufacturera of Manual Training and Home 
Benches in the World, 


| POWER SPECIALTY CO. 
| $134 WASHINGTON ARCADE 
Detroit, Michigan 


Please mention Popular Mechanica when writing Advertisers. 
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| 
Sond for I'iustrated Catalogue or ask your jobbar. 


; B5 Alabnas ‘treet, 


| SAVE YOUR STENOGRAPHER'S TIME 
813 р Dearbora Jr. Typewriter Cabinet 


ТИЕШЕ ORDER 


FRITS & GOELDEL MFG. CO, 


Grand Rapida, Mich. 


$13 


fronranteed the most eom. 


— plete and perfect deak ever 
| sol: | a£ any where oeor the 


A] osi benntifully nished- 


— ——— T: 


IF YOU WANT A DESK ASK “ DEARBORN” 


Weship on approval, 
тери 


паг! ht 
of Rocky Moun- 


MA (ску М roll 
ees dria ә apar 
a bimet, poi з 
Made of alid 00. 


уг Ui a 


13,00, 


а dJnotnalusblé note 
holder free with Cabinet, 
Write for FREE catalog 


И с? this and other etyles, 


1 DEARBORN DESK СО 
ALEXANDER A, SAMUEL 
Gen, Mar. 

304 Fisher Building 
CHICAGO, U. B. А, 
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STEEL SHOP BARRELS 


| For Foundries, Factories, Machine Shops, ete. In- 


| Lock Вох © | 


tended for carting and storing heavy littingB, 
cnatingsB, paris of valves, etc. 

BIZE-14inchee pun г, depth 29 inches, Shell] made from 
&ingle shest of 18 инш steel, having only one rirete 
mide жтт. Horton аата шыі from а single plate of Na. M 
Haige steel, to form flange 1 inch deep, which ін riveted to 
the hell and with a 1 inch corrugntlan 6 inches from the 
center, barrel bound at top with I4 х inch steel. Painted 
blick outside. Weight M) pounda rach, Open ab top; mot 
water lieht. (ther sizes made to order. 

Write for prices and information to 


The Kilbourne & Jacobs Mfg. Co. 
Columbus, Ohio. 


Platinum, Gold 
old metbod of using 


AGENTS WANTED. 


THE CHAS. A. THOMPSON CO., 


е ы л 
m. EM acr 


where 
pet the 
loge 


price 


nau TT] e 


Genuine 
for wile 

every department, honest In deaeriptions, and quotes the very lowegt 
for really good merchandise. 
logue No. 74 will prove а money-saver for YoU. 


No Charge 


waman who willl cut eut this enupon and geni to te with his or her 
and address plainly written. 
line—onlyr your nime and address. 


Montgomery Ward & Co., 


Caf hert, fill In carefolly. 


Silver Etc., without the uae of solder or acids. 
bar or wire solder, acids, rosin and paste accomplished. | | 
SEND TEM CENTS FOR A SAMPLE STICK. 


benm ema иш = шшш ЕЕ ee E 


 SOLDERENE 


А new rapid flux ий tin combined for soldering 
and mending Iron, Copper, Brass, Lead, Zinc, Tin, 
Solderene solders anything und everything that the 


41 Cortlandt Street, New York, N. Y. 


Big Catalogue Free 


The popular Ward Catalogue, 
new book from cover to cover, 
and liked by everybody. 
century and has made frienda 

Don't bother with unreliable, 
Ward hook for the mere asking. 


iiw B 


very lateat edition. 1200 pages а 
The catalogue that is known every- 
It has been in use for a third of à 
in all parte of the world. 
incomplet e Catalogues, When vou can 
This in the ecata- 
brand new, complete in 


ke huyverg; Тік reliable, 


No cheap goods at Ward's. Cata- 


The 
very 
postpald, 


130ü-page  entalogue, 
willl he sent free, 
grown man or 


complete 
intest edition, 
tn ЙТ 


We don't ask You to write a 
Cut out coupon and mall to 


Chieagu. 


Bend ње FREE and prepaid one copy of your New No. 74 Catalogue for 1905-8. Isaw youradin Oct, Popular Mechanics, 


Name 


Post Office 


County. — a ee 
| MON TGOMERY WARD = CO,, жылышка dedu. Madison nnd Washington 5ts., Chicago. 


H. F. 


р. No 


Btate 


Flease mention "Fopular Mechanics when writing Advertisers. — 
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F CARAT OQLUARLITY-—A-1 
$72.50 
UTHER GRADES DF SAME 
S120 45 Low AT фу г 


MONGST опг Бйр нг. are “mane who bay 
on credit bY choice —not because ther can't 
afford to pay cash. Ask them "''why'' and 

they will tell you that gradually paying for 
nn article makes the cost seem aa notbing, 

Df course, everybody must know that there is д 
difference between credit prices and lowest pre- 
valling cash prioes— but with us the diference is 
hardiy worth mentioning. It's a mere fraction. 
We will send you on approval, express prepaid, 
A half carat diamond with mounting like illustration, 
or any sinndard I4-kt, solid gold mounting, If ring 
iB as represented, pay express agent $12.00, Balance 
monthly, If you'd like to Бате goml aent by regis- 
tered mall, send first payment with order Your 
reputation for honesty ia our security, да 
Catalog Ko, Cl shows п wealth of dinmond rings 
rnnging in price fram lo ГН) te PT: [ы di геа 
gated in Watches, ark ior sen Catalog. Both free, 


erb ert | \„)05ер SE Dh Ly De grates: 


“етее 
Credit Flouse 
213 (G71) STATE STREET, CHICAGO 
Established 1890 Hesponzibility, S250. (NM). (M) 


WINTER CLOTHING. OFFER 


FREE SAMPLE and TRIAL PROPOSITION. 


» Tt yon would hateany ise for a hearty or medlum 
welghtAll wool Sult, Overcoat or Ulster, then DON'T 
BUY ELSEWHERE nt any price, under any clreum- 
Stance untilyouciutthisadvertisement out and mail 
Т НЕЙ dbfous You willthen recelveby return mall, (ree, 
ue |. Тош mil the Grandest Clothing Offer ever heard of. 


| EX. Men's Clothin 
FO HPPASUTÜD (yar 
fashions scriptions and llinstrntieona of all kinda 
of clothing for inen. We wllléxplaln why we can 
sell at prices go much lower than were ever Буг 
known, tiere nimple rules во Fon oan, Cabe yOu 
will explain our simpla rulea so you can 
OW Measure and how wa rāti m pe rest it, 
You will cet our Free Trial Offer. our Рау, Alter RE 
celved Proposition. With the frer outfit gona а Rp 
cial sample order Wank for ordering, return envel- 
d vaaran гап geta whole sult. am extra palr af 
Overcostunderour olier for асил Е- 
HALF wha s Chitago tallors would thares for 
one single pair ef pants, 'Theoífer you will get will 
&stonish and please you.  Pricesón the best clothes 
male reduced to next to paing compared) with 
whatyouhave born paying. DON" BUY C CLOTHES 
until you cut this sd. out nnd seni to us. ond sea 
what you get by return mall, free, poatpald, 


! teer SEA RS, ROEBUCK & CO., Chicago. 


Ean extra quality cloth tape 


Make $100 per month, Others do it, 
Start a mail order business at home. 


You have 


Write for si “Starter” and free 


particulars. 
Mgr. W. C. Co, 956 E. 23rd St., 


"— АВ: IT'S CHEAP tike rm 


Consumes BGG Iarrcla of Air to: one gallon of 
me. Penny fuel, burns like gus, hottest 
n ee. m won't ezploda, saves work and i billa, Ма 


i. d, rt, sah о Wick, na т 
ipi opdrated: handsome durable, Grand 
—— poker, bak nick work, cool kit- 
Lehens. 15000 Harrison е ы» 


Taf Valveless 0101-6 nd Ale Багт 
Tm h. AGENTS WANTED 
IEA 0 Weekly. t MONE? 


irisal offer. 


cinnatl, ФШ, 


ou. Will get FREE n hig book of cloth samples of | 
TEgasure, FREE а book of latest | 


Los Angeles, Cal. | 


|| $20 to $50 Weekly made 


selling this new invention, the 


STANDARD „2910 В РЕМ 


No Ink dropper. No smceared ers, Mo twisted rubber 


- Filia Itself No mplication 
| Ren In 32 daya by retir- 
"mi oix и $1 78. 90) ed business Шап in Ala. 


X un es 
owes $48.00 09 Gonringot У 
: Spare биш пу mp, : 
$35.80 (r5 mont оба вона ру 
55 4 made in First Two Hours by 
9v Mrs. Mary M. Leonon of Mich. 


EP Our free lessons im successinl TE 
| make experience unnecessary. We send н 

articulars and figures to prove above and many other records. 

rite today. Energetic Agenta and District Managers Wanted. 


STANDARD PEN CO., 1056Baker Bldg., TOLEDO, 0 


— )— пап | 


QUICK HANDLING OF MAILS ON THE 
ROCK ISLAND ROAD 


A satisfactory deviee for discharging mails from 
high-speed trains, for which postoffiee oficials have 
been searching for more than seven years, has at 
last been discovered amd following repented tests, ta 
now in daily use om one of the Rock Island's fast 
mail trains in Lowa, 

Cauptain E. L. West, superintendent of the rail- 
way mail service, Chleéago, and other postotfiee oti- 
ciale who have witneéssed the workings of the new 
deviee, are enthusiüstic over the results accom- 
plished. Equally good performance is shown on 
tralns running at from fifteen to as high as seventy- 
two miles per hour. 

The operation of the mail crane for picking up 
mails {в familiar but the problem of discharging 
malls safely from the same trains, without hazard 
to the malis, trains and hystanders, has been a diff. 
cult ont, А speclal commission appointed by the 
D^stmazter general, in 1902, to examine the тамон 
devices offered the department, made thorough tests 
nf righteen different devices nnd reported, in Mar, 
1807, rejecting all of them as having one or more 
points of impracticabllitr, 

The Bure delivering device was among those ex- 
amined, but the chjections entered against it have 
been overcome, The device is entirely automatle and 
is operated by alr from the brakes of the train and 
the instantancous action necessary, is thus &eenred. 

The device consists of a platform arranged In the 
гаг door, on which the sacks of mall to be delivered 
nre Placed, Contact between the crane on the ata- 
tlon platform and a trigger on the mnil.ceatehing 
arm on the enar, pots the mechanism in operation, 
Which ejecta the mall sacks into a receiving box 
Placed at the alde of the track, so constructed that 
the alr ls forced into either end by the momentum 
of the pouch and thus acts as a enshion, preventing 
damage to the pouch or its contents. The Burr de- 
vice, combined with the standard crane, can be 
operated elther to eateh or dellver mall. 

The Hock Island has done much in the past few 
years to facilitate western mall service and In afford. 
ing opportunity for development of the Burr mail- 
eatehing and delivering device, has given valuable 
aid E the оеш шш amd the commercial 


SEE THAT BALL? 


This New Ail-Metal-Ball- ate 
morket-wivel-lolnt HOH WN 
CONNECTION will tive] 
TEE A ache. GRAF 

‚ or G Fits all 
o Мм Mem and Sed „Columbias. 
Price tae Раа 
—HREEILING & COMP NE= 
—lnrentors and Sole M'f'rg&.— 
E55 N. 40th Are., CHICAGO, 


TIT 


Trade Mark 
(Cut 14 Size) 


Ара а Popular Mechanles when writing Айу: 


1071 


Nature's Coffee Pot! 


‘Makes Coffee Harmless.” 


i Lhe season is here to 


MAKE MONEY 


| | | Get started early. 

Wo have at last discovered the active Pena oe separat. | |9 iy 
ee ш шкы толы $40 to $75 
“Like all great invéntions—it issimple; во simple Indeed that A МУЕН 
want to tell yon more about this Сайка рак rts wonderful | be made wi of 

CITE IL u 1s Н TON ' | тей [р в : 
workin e and the clever way it transposes Coffoo into a drink Oan be ar ques 


—os healthy and harmloss—as n glass of water, 
Try This Coffee Pot at Our Expense 
Talk ів cheap—lot us show you the proof ‚ру sending . pu n | 


Nature's Coffee Pot. We want you bo test it Tor yourself in 


тоаг ота home, Bend us no money until you nre satisied— = | | | 
then mail oa n dollar Of send us back the Pot. This ia our г. e. DUNBAR бг co. 


way of doing bus 1118 No. Desplaines Bt. | 
mnm POTT GRIESE Branch No. 3, Woodridge, N.J. - Catalog Free. ` CHICAGO. | 


Р, | Steam Peanut. Roasters 
| and Corn Poppers 


 MANUFA CTU RER Sy pt lost К pid psi 
TU for your product obtains. All these and more found on the BURLINGTON 
Burlineton ROUTE. For information write to 


ИШЕ W. H. MANSS, Industrial Commissioner 
— | 209 Adams Street = = = - = = a Сіло 


MONTHS FREE | 
| 


ee 


в n- Fr - Р ==, T сод RE VIEW FREE, 
тыһ Ux Н аал СУ E 
pm ue no rip WE. i 
" Wu 2-8. 8 
rn = 5 t | 
a LI LI а T LJ 
zi : „== 
ыг b. i L. : "y 5 = 
[ F 


WD "uus лагане на and 1 wi will Send 
ERE hy return mall ir 


| If you are interested in any kind of po meg Ron a (тюшип for you [p pay) one 


Mining, Pluntution, Industrial, Landa, Stocks, Ho nda, 
artgages, Gli- Bhd ua your тй and addresa aa T 


WRITE FOR THE Ы enum views. I will also send you my new 
| price list of stereoscopes and views of all 
nls, war views, scenery, famous p 


will send you The Investor's Rerlew for 3 months free of 

eharge. A journal of advice for investors. Gives latest and most || FREE COLORED 

reliable information concerning new enterprisem. Knowledge is | VIEW HOW 

power. (reat apportundien сохр ond x ud Great fakes likewise, EE St. Louis Fair views, Bible scenes, comic 
et риза бен before Investing. views, funny scenes, ete, ell wonderful offers 


INVESTOR'S REVIEW, 1461 бай бї. CHICAGO, ILL. ROBERTS SPECIALTY “COMPANY. BUE Биши, CHICAGO, ILL. 


-— 02000 шшш — ES ee ee e )7"/oAIN(/ хыр : = 


CAG E | T | CN MIT Furnlahed with two coppers drop forged from bar, one 
GASOLINE SOLDERING IRON AND for regular work and ono for heavy work. Nothing som- 
BLOW TORCH plicated. No pump to get out of order, Mo platinum 
| a А со to burn out Метег too hot and never too cold. Мо 
„ым wind will blow it out. Can be changed to blow iy 
Instantly. Gan be carried in any tool kit, or linemar 
belt, Will last for yours. Used by tinners, iu 
painters and electricians. Cluarüntesd to gire вакво. 
tiom. If your jobber does not handle thom, writo ws for 
illustrated booklet and price. 


EMMELMANN BROS, MFG. COMPANY, Indianapolis, Ind, U. S. A. 


———" = = ш==—— т — —————————Є-——— ЫШ 
_ = e 


| LIST T REFRIGERATORS $6.21 
Factory Closing Out © 
SALE 


Price less than cost 
to manufacture 


White Enamel Lined, Zino тей 
Galvanized Steel Lined 


COUNTRY HOME LIGHTING 


Made effeotire, easy and G to 7 ПАА recent cheape r 
than kerosenne, gns or electric lig te by ming our 


BRILLIANT 


OR 

Head Light Gasoline Lamps 

They can he used anywhere by anyone for 
üny pu , business or house use, in or ont 
idonr. TEC "100,000 in daily ume during the 
last Е yes ra. Every ашр що maranteed. Write 
for P. M. cntalog, it mall nbaut them and 
our Gasoline Syeteme-. 

BRILLIANT GAS LAMP CO, 

42 State St. Chicago, П. 
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Ui eins $908 н Det fio 


$5.00 a month to one bright man in each BENT ANYWHERE С. О. D. SUBJECT 


good-sized shop. Does mot interfere with TO APPROVAL 


regular worl: in the least. Address **Op- —— — — 
portunity,” Room 510—160 Washington St., | | ‘Tolman Steel Range Co. 
Chicaro. | бб Lake Street, Chicago 
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Spon’s Mechanic's Own Book 


Is the most useful and hand 


book ever published for anyone in- 


terested in mechanics or who likes to use tools, because it con- 


tains real 


ject including 


Mechanical Drawing Ca 
Mechanical Movements 

& unding Cabinet-Making 
Carving 
Ficture 


Turning g^ Turning Lathes 
OVER 700 PACES. 


ractical information on almost every mechanical sub- 


rpentry 
Log Huts, Hullding, Ete. 


& Fretwork 
Frame Making 


1420 ILLUSTRATIONS. 


PRICE CARRIACE PAID $2.50. 


An B-page circular giving full contents aant free on application, 


SPON @ CHAMBERLAIN, - 


HENRY HORA'S 


Modern Electricity 


Explains X-Rays, Wireless 
phat eta ge Radin, 

Г Transmission lhstribuilon, 

| Power Stations, Wiring, čte: 

Writteno in plain Engileh. 


All Problems Solved 


Practical—Accurate—Scientific 
illustrations, 
855 pages. Cross index, 
"A practical handbook for stu. 
dents, apprentices. and electrical 
engineers," — Scientific American, 


Silk Cloth. decorative cover, silver stamping, . . $1.50 


Seal Leather, marbled edges, gold stamping, . . 1.00 


LAIRD & — 253 Wabash Ave CHICAGO 


AGENTS WANTE san epee fr 


Write today Гог terme. F, H.üreeme, 115 Lake 8t, 


WHEN IN SAN FRANCISCO 


YOU CAN ALWAYS GET 


Popular Mechanics 


and ite books, as well ав back numbers, 
and any other book or periodical you want, 


ROBERT C, ROSS, 1203 Market Street, "Frisco 


end THE MONTHLY Г " 

Sind JOURNAL CON CRETE 
One Dollar a Year, Sample Copy Free 

Concrete Publishing Co., = 20 Соп "uicit 


-— ши "len mmn ee m 


Write for Our 
Great Offer 


To One Man 
In Every Shop 


„Popular Mechanics.. 


123 P. M., Liberty St, New York 


=. T 


SMALLEST COMPLETE FARM IN THE 
WORLD. 


California can truthfully boast of having the 
smallest complete and most profitable (for lita alze) 
farm in the world. It is loeated in the great valley 
of the Sacramento, near the little town of Orland. 
This farm consists of just one square acre. It be- 
longe to Samuel ©. Cleck, who, assisted by his wife, 
has continuously cultivated thls diminutive ranch 
for ZT years Originally, the acre was part of n 
wheat feld, and. was dry and seml-barren, having 
no running walter. Clerk sunk two welle from 
Which he obtained an abundant supply of water. 
He has converted the arid farm into a perfect gem 
of beauty, fragrance, and profit. Not only has this 
nere supported the couple, im comfort and even lux- 
игу, hut has ylelded an income, and $4,000 has been 
plared An the bank—derlved from the protits of 
production, 

Mr. Cleek first settled on the wee aterlle tract, 
when he and his роо] wife Were тегү poor, 
Through patience and judicious toil, the couple have 
made the land literally “to bloom and blossom as 
the rose," This farm contalns: Cottage and porch, 
of by 30 ft.: barn and corral space, 1neludinig 
chicken eoops, ete, 750 hy Th ft: two windmill tow. 
ers, 16 by 16 ft. earch; garden, 46 hy 94 ft.: straw- 
berries, 65 by 90 ft.; citrus nursery, $0 by 88 ft; 
in whieh there are 400 bodded orange trees: a row 
of dewberries along the fence, 100 by 2 ft.: four 
appricet, two oak trees, three peach trees: seven 
eucalyptus trees; віх fig trees; ten locust trees; one 
paradise tree, four bearing bread trees: thirty roae 
bushes: twenty geraniums; twelve lemon trees: a 
large lime tree from which was sold the present 
year 160 dozen limes; eight bearing orange trees; 
five pomegranate trees: six beds of violets, 6 by 2 
ft. each: one pateh of Japanese bamboo; one bed 
of calla lilies; four prone trees; six cyprus trees; 
fourteen stands of bees; four huge grapevines; one 
Пей of sage: one large garden and flower seed bed, 
besides heoneysuekle, and a great many other rare 
and beautiful exotic plants and shrubs. In some of 
the little spare corners and angles, vegetables are 
cultivated with much success: go. that with the ex- 
ception of flour for bread, and à few groceries, this 
little “One Aere Farm," produces all that Cleek 
and his wife enn consume, nnd a great deal more— 
leaving m considerable surplus that Is marketed to 
profit every season, This demonstrates what may 
be produced on just one acre of even rather poor 
land when it is industriously cultivated. 


The ‘1906 Shop Notes'' will be ready De- 
cember Ist. Price 50c. 


Please mention Popular Mechanica when writing Advertisers, 


! Drawing Instruments $ 
and Materials 


ALL GOODS WARRANTED 
Richter Instruments of Precision 


None better, "Their mechanical 
merits challenge соь. 


Blue Print Papers, Vandyke Solar Paper 
Write for Catalogue "P," 416 pages 


EUGENE DIETZGEN C0. 


16) Monroe St 1199121 W. 234 St 
Chi Lago FAREH Biss ] New York 

14 First Street, 145 Baronne St. 

San Franca Mew Orlean 


| 


| We have 
built up the largest 
educational institution 
in the world, with an invested 
capital af 5 million dollars and 
with 3 of a million students, by 
helping people to increase their earn- 
ings. ‘This remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 
It ig because we have helped so many 
thousands of others under all circum. 
stances that we state positively that we 
can help YOU, Do you want to raise 
your salary? It puts you under nao 
obligation to find out how you can 
do so. Simply write us, stating 
the occupation you wish to 
rise in. DO IT NOW. 


İnternational Correspondence Schools 
Вох 877, 
Stragtoo, Fa. 


DRAWING fie prarrsman 


25c for 4 months—Cleveland, Ohio 


Ш и PP ea a aT 


Grand Rapids School of Mechanical 


Drawing- 


301-302- 363 Houseman Bldg., Grand Rapids, Mich. 


INSTRUCTIONS BY MAIL 


"p 


BOAT DESIGNING, LANDSCAPE GARDENING, 


NICAL DRAWING, NAVAL or MARINE ARCHITECTURE, 


BEND FOR OUE CATALOGUE OF FULL INFORMATION. 
Please mention Popilar Месіі w hen ү writing AdVertivers 


—MONTHLY PAYMENT PLAN 


ROGERS’ 
Machinists’ Library | 


LIST 


The Nasa Machinist . . . $2 
The Advanced Machinist . . . . 2 
Mechanical Drawing and Design. . 3 


SEND "POSTAL FOR MACHINIST - LIBRARY. | 


Each of the Books In the Library is а complete treatise In 
itself and can be purchased separately at price above named, 


PLAN OF WORK 


The three volümes composing the "Machin- 
iata Library" nave been jasued just long enough 
to receive the most hearty approval of the best 
representutives of the Engineering and Mechan- 
ical world. 

The books composing the library are intended 
to be: educational and progressing from the 
simple to the more complex subjects; plain 
books for those already engaged, or soon to be 
in..the practical application of the theory of 
meehnnies; cach volume is eomplete In itself, 
While progressive in the series, The books are 
ach supplied with mnm ready reference index, 
Which enables the quick use of their contenta. 

The «volumes aro strongly and handsomely 
bound in black eloth, with titles and edges in 
gold; they contain 1,204 pages, 1.244 Iillustra- 
tòns, many of which are full pages, with 3,000 
ready references: they are printed on fine sur- 
face paper with large, clear type. Each book 
Flands Sls inches in height, and the three 
packed for shipment welgh over 74% lbe No | 
works of equal value have ever been offered to 
the machinists’ and allied trades, and no one, 
from the Superintendent and Owner to the Ap- 
Prentice, сап afford, considering the price and 
terms, to be without them. 


Rogers Library іа supplle?! whenever desired 
on easy terms, Upon receipt of one dollar, and 
agreement tao remit the same amount each 
month for six montha, and accompanied by the 
name of one or two persona of whom inquiry 
eould he made if desired, regarding subacriber'a 
reputation for keeping busine кы promises, the set 
wil be shipped ta any part of the world with 
all transportation charges propan 


CUT OUT AND MAIL TO- DAY 


I accept your offer to supply me with ROGERS" 
MACHINISTS’ LIBRARY, 3 vols., for i, Engl вей 


| | find #1 as first payment: the baiance I agree to remit 


in £1 monthly Installmenta. 


Address 


You are nt Liberty tn consult the ems named below | 
ва tommy reputation for keeping business promises, 


Name —— 
Address 
Pap. Mech. Dot. | Е m 
TH EO. AUDEL & CO. 
Educational Book Publishers, 
_ 63 | Fifth Avenue NEW YORK, 


For more magazines like this click here => 
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2 Learn Furniture. Designing 


ро уоп know that the Furniture business ія опе of the moat ra- 
pidly growing trades in this country? Those who will enter 
this line now will hare a splondid future before themselves. The 
blio demands new idena аё all times, nnd there in а great field 

т practical and orlginal people who may wiah to become 


Furniture Designers 


Та атата have an opportunity to place our graduntes in good 
Paying positiona. Bome of them are now earning between £1250.00 
nnd £250.00 per year with plenty of chances for further mitungi- 
ment. Write f for fall particulare and testimonials. 


COLLEGE OF FURNITURE DESIGNING 


Porter Block, Dept. ы 


Ty 


CIVIL, ' 


Engineering 


Тебе and short courses, Thoroughly equipped engineer. 
ing В Shop work from the cay 2 E. Short 
exvuraea in Віват and | cit ar Polat кау ir ay pensen Low 
placirical coueges. етше їп whlch ин ан, 


pear ani reijn Mention 
HIGHLAND TAKE COLLEGE, Des Moines, la. 


STUDY Leadind Law School | 


In Correspondence 
LA Instruction. 
rea for the bar of ony state, 


Thirteenth X ear. 

Pre Improved 

mt. od of Instriction, combining the Text Hook, 

ore nnd (aseo Hook “ng = . ppopemd by 

& bench and bar. "Three lle gn, 

Post-Graduate and Business так" “The OnePrice 
Behool Write today for Catalogue, 

Chicago Correspondence School of Law, 


nemen Block, «шаа, 


HOW-CARD WRITING OR LETTERING,— 

+ Only field not overworked. Béepurate eourases, 
Qura ін the only practical, therough and personal 
instruction. We panes by mal 1 amii guarantee. mom 


Haar t Write for 1 t t FRE Sm 
fu VINE DETROIT SCHOOL int PEERING 


De E M, UA i£, Mirh. 
= “(аге “te р pores Већа] of ita kind.” 


Grand Rapids, Mich, | 


STEEL FENCE, WEYA NOT STEEL POST? 


Argument in Favor of Steel Fence Post—Protects 
Against Lightning 
By L.C. Sharp 

Being considerably interested In fenee post con- 
struction, I note with interest an article in rour 
July issue by T. Н. Pottinger, of Peru, IIL, rela- 
tive to the various good points inherent in cement 
construetlon for. fence, posts. I have given this 
matter considerable thought and have arrived at a 
diferent conclusion, and think that the coming post 
for farmers will һе made of metal It is cenceded 
by all observers in this line that the old wooden 
post must ро, and the reasons are plentiful why 
this should be so. While the advantages of cement 
posts, as enumerated by rotr correspondent, are 
evident, they era not enough to warrant the assump- 
tion that concrete has sufficient advantages to make 
it the coming post. 

In regard to cement construction, it is not every 
farmer who cares to bother with or comprehends the 
mixing of cements and casting in moulds; then 
again, the constituents of a perfect cement mix- 
ture are not easily obtainable in all localities. On 
the other hand, if the posts are factory-made, the 
excessive welght and thelr fragile nature brings 
them Into a classification in shipment which makes 
n prohibitive price on them; furthermore the string- 
Ing of wires and stay plates In the interior intro- 
duces ndditional expense and weakness in the posta, 


Learn Be Your Own Taxidermist As to the cement being a protection against light- 
Ш WE бап teach HY MAIL to stuff and ning, I do not see how this can be, as seasoned 
| r mount Birds, Animale, Fishes, ato, cement ig a nonm-ctonductor, a8 much so m8 wood: 


most fnecinatiog of arte. | Eanil ‘carne It ls now well understood that it is of the highest 
by men, women and boys. BIG PROFITS. me Н лито R Pi | ' posi 
Save ‘our fine trophies. Thecorate home importance that all fence wires be grounded with 
ang GUARANTEE SUCCESS, If only the earth, in order that stock may be protected 
ип » Af you ! hia Jan | | T Waetrdo 
hunt. Hah. love üT or enjor nature in any from this dangerous source of loss. The electric 
way you should k kn now Jazidermy., n discharge will escape always through the path of 
| anā Tasiirny Marie, ALL FREE, N. w SCHOO least resistance, which is often through the bodies 
Mbali Ine: а T Ex. oiha, Ме. of stock and animals which invariably drift up 

ee "pee against the fences during storms. How often do 


men to post sigan ndrortion, and dis- 
tribute sam ples alurr 18.07 weekly, 
Ka. P perday for ax penas, Btüte age 
and мут; arg et 

LAS HLOCK, CHICAGO 


WANTED 


EUHLMAN OO., Dept. В. 


| 


we hear of whole herds being stricken down in this 
manner! I have noted but recently the event of 
1476.) 


Continued on pire 


KEUFFEL & ESSER COMPANY 


OF NEW YORK 

111 East Madison Street 
DRAWING MATERIALS 
SURVEYING | INSTRUMENTS 


Chicago 


Write for particulars about our new llechanics 
Steel Tape Rule. 


Please mention Popular Mechanics when writing Advertisers, - 


TECHNIC OF 


| & jë 
Mechanical Drafting 
BY CHAS, W. REINHARDT й 
Chief Draftsman, Engineering News 
Author of * ‘Lettering for 1 Drefrsmen, Engineers and 
"BHOWS HOW TO DO IT" 


Contains chapters on qe P E поена im—-- 
section lining, Кина кши "n &hading. в gof noti lined 
виг асч, topographical drawing, character =o | 


„атда Liss ins. 42 рр, Ы tort illustrations 4 E full 
pace platen. Plates Ito I 
Lions ог section lining. 
"Prof. Jacoby of Cornell, says? “Each of the 
chapters on "outline shading" a and on * section lin- 


Y contain 69 distinct oonven- 


ing” are alone Шома the price of fhe book,'* 
Most Popular Book on Mechanical Drafting Ever 
Published 
Adopted ва Standard in many Tochniesal Schools 
PRICE, $1.00 


MECHANICS 
PROBLEMS FOR ENGINEERING STUDENTS 


By Prof. Frank E. Sanborn 
eva prohlems, many being examples in engineering 
как! I, Work (Problems 1 to 175. II, Force 
(Probleme 118 to 4б III, Motion (Probleme 408 to Bil! an- 
amers and complete index. A practical, elementary book 
ef problema for the use of practicing mechanics, en. 
gineors nnd students. 


PRICE, SI 50 


Hand for descriptive catalog M. P. and а sample 
copy of Engineering News 


THE ENGINEERING NEWS PUBLISHING CO. 
220 BROADWAY, NEW YORK 


Bome of the Authors: 


This book ів really a text-book of the Bt. 
Louis Sehool of Englneering, the entire me- 
chanical portion, except that етйп to the 
locomotive, having been written by Prof. E. 
Spangenberg, C. EL, the Superintendent of that 
institution, a graduate of the shop and work 
bench as well as of the Unlversity. Mr. Span- 
genberg has been eminently successful as & 
teacher, having enabled hundreds of men to 
pass satisfactory examinations for stationary 
and maris engineers’ licenses. 

E. W. Pratt, author of the portion on 
Locomotire En "'ineering if master mechanic 
of one of the large rallroads, and has made 
the locomotive hia life-study. 

Mr. Albert Uhl, A. I. E. E. Instructor in 
Practical Electrical Engineering at the Bt. 
Гоше School of Engineering, is a successful 


ranks, having worked as dynamo tender and 
Wireman’ g he PE in his younger days, 


$3.50 is the р, and it is sold with the understanding that it may be returned 

if not satisfactory, and your money will be refunded immediately. 

10,000 books sold .only one has been returned. This fact speaks for itself. 
OUPON—CUT OUT AND MAIL TO-DAT 


GEO. А. ZELLER BOOK CO., 7 So, 4th Sireet, St. Louis, Мо, | 
DEAR er 1 complete your offer to send ше expresa ian one of Span ah and e Sieam and Electrical 
pagoi 


Spangenberg’s Steam and Electrical Engineering 


| elally for the use of Stationary, Steam and Lo- 


electrical contractor who has risen from the | 
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YOU c 
LOOKING 
Forabetter' 
Position? 


Are you looking for that chance, that 
opportunity to improve your position? 
Then let us help you. If you follow our 
advice,our instructions, we will enable | 
you to better your position, to increase | 
your salary. to make a more satistnctory 
and betterliving throughout your entire. 
life. Мо training Whitsoerer means 
poor salary, no possible ehanen for ad- | 
vancement—ihat is sure. We cangive 
you A thorough training by mall in your 
врате time to qualify you for a high 
&nlarled position ая ar Electrical, Steam 
or Mechanical Engineer, Mechanical 
Drafiaman, Matching Deelgn, Kleciric 
Lighting, Motorman, Dynamo Tender, 
Telegraphy, Short Electrical Coursa, 
Arithmetic, Algebra. Complete course 
in Engineering $15, and wp, 


Let Us Prove to You 
What We Can Do. 


Thousands have succeeded: you have 
just as god а chance. Write for aur 
ireo Б0-рарч book and testimonials: Git- 
vinee yourself. 

SPECIAL OFFER: New students enrtta 
ing now “lll be provided free of 
charge with our Referenco Library e 
anda set of Electrical Apparatus, 


Electrical Engineer Institute of Correspondence ine 
structlon, Dept. б. 240-242 W. 23d St., New York, 


695 Pages—648 Illustrations 


Written so You can Understand It. A prac | 
tical book for practical men. Intended espe- 


comotive Engineers and Firemen, Electrical 
Workers and others Interested in Engineering. | 
The work is written in the form of 1,035 
QUESTIONS and ANSWERS and gives a 
complete course In Engineering, Stationary and 
Locomotive, Compressed Alr, Hefrigeration, 
Gas and Gasoline Engines, Elevators, Repairs 
and Electrical Engineering. 


When Ordering use Attached Coupon 


Price 53:50. 


Out of 


Engineerin ate | library i illustrati rion каш n a 
The balance, aic ree AU aie Lees palam „һы "or express order, ar stam 

NAME пинта аваа ERA ARSART тее RBÉRRARRE RA RRRBERENERNEGRERGNGGSRQGESENRRRSGSSETURERERNESERSERTSERSRRARSERSATÉTT-" 
Street or Bor No ......... weer eT Te eT TT ee eseesCity and State ...sserrerrerneseresnas 


Please mention Popular Mechanics when vriting Advertisers. 
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SEN 
Dynamo and Motor ` END FOR IT 
Bargains кыы 


eleven printed pages with location 


and prices. |] will be very pleased 


We carry in stock over 600 machines to send a copy to you if you will 


in all sizes from Ж to 100 horse power, let me have your address. 
both new and second hand, all guar- 
anteed. Small factory equipments our 


Willis Shaw, Machinery 
specialty. 


NO ONE 171 La Salle St CHICAGO, ILL. 
Can sell you a first-class machine for- 100 horses being killed hy lightning nt Rapid City, 
| 1 S, D. on account of n non-protected wire fence, 
less money: We repair atl makes. and of 40 head of cattle killed by lightning in 
Send us your inquiries, Towa, and so on more or lesa; nl] over the country. 


This point alone 1s worthy of the most careful 
consideration and is something which con only te 
prevented by thorough grounding, of the wires, only 
to be accomplished by giving cach wire a metal path 


= ta the earth, 
uarantee ectric 0, Aside from the deficleneies mentloned in the con- 


crete post, there is the additional expense and time 


CHAS. E. GREGORY, Pres. Involved in the digging of post holes, tamping, and 

the annoyance of long staples for each fastening. It 

153 to 159 §. Clinton St.. would seem to the writer, viewing the relative mer- 
its of each, that the selectlon should largely pre- 

CHICAGO ponderate In fnvor of the rust-.proofed iron and of 


auch a form as shown In the advertising pages of 
this magazine, In this construction lies the greatest 
strength with the least amount of mmnterlal; there 
is no post holes to dig. nor staples used. It would 
seem to the undersigned that there is as much con- 
| sisteney in using metal for the post as metal for 
Th N the, wires, One should last as long as the other, 

е ev and the posts, when past thelr stage of nsefolness, 
———— are still valuable as scrap. I therefore believe that 
the metal post Is the proper thing, belng, ns it is, 


п 
Popular Mechanics tustless, lightning-proof, fire-proof, frost-proof, Te- 


quiring no staples {п use, nor holes to dig, and 


= | giving absolute uniformity and at low cost. 
PREMIUM LIST|!'» T. 


TIN PLATE PROCESS 400 YEARS OLD 


Fully Illustrated Making tin plates, or the process of coating iron 

with tin, was invented In Germany about 400 years 
Is Now Ready ago, The people of that country kept the process 
n sesret for over n century, bot after a long and 


A | Hllgent search English manufacturera, near the end 

B О О К S FO R M E C H А М | GS, of the niger н century, discovered the secret. 

a <>. == oen In England, soon after this discovery was made, the 

| a process of rolling iron sheets was Invented, the 

ELECTRICIAN 5, ENG INEERS tin plate Industry growing rapidly, and for nenrly 

2n two ecenturles England malntained its supremacy 

SH О р Т оо L © о Р А L L КІ NDS in the industry, until about ten years ngo, when 
— | our country became a strong rival. 


SPORTING GOODS, WATCHES, ETC. TELEPHONE CLOCK.—To be placed over or 


| near а telephone. When commencing conversation 


Something for everybody given for 


one or more new subscribers. 


Popular Mechanics 


JOURNAL BUILDING, ¥ CHICAGO 


on a toll line you press the button and at the ex- 
viration of the three minutes an alarm bell sounds. 


Please mentlon Popular Mechanica when writing Advertisers, 


MANUFACTURERS FOR 


INVENTORS 


We have the best equipped plant in the United States for EXPERI- 
MENTAL WORK, MODELS, METAL SPECIALTIES of all kinds. 


Our line of work 18 essentially special, as we 


MANUFACTURE TO ORDER FOR OTHERS 


Shipments made direct to customers of our clients. Use of sales dés 
partment lent, if desired. All facilities for boxing, shipping, etc. 


————— À———— MÀ—————— À— ——À— ——Ü———— Á———— ——————m 
SEND FOR BOOKLET containing full information of our method of doing business. 


Che AMERICAN SPECIALTY CO. Harvard, Ill. 


UNPARALLELED FACILITIES FÜR MANUFACTURING 


Metal Specialties 


OP ALL KINDS PROMPTLY AND REASONABLY 
WILL MANUFACTURE DIRECT OR ON ROYALTY 


Crescent Mfg. Co., Valparaiso, Ind. 


‘We Analyze Everything 
At Reasonable Rates. We Devise New and Original 
Address Formulee 


The Ellsworth Laboratories 
MAX D. SLIMMER, Ph. D. 
257 Dearborn Street. - - - Chicago 


19 AT YOUR 


The Largest Factory in the United States for Manufacturing Metal Specialties sw 


Writo as for estimate on amy articlo you want manufactured. Prompt and careful attention given all correspondence 


FORT DEARBORN МЕС. CO. 


Manufacturers of Incorporated 1685. 

SPECIAL MACHINERY DIES, TOOLS, Etc. Also Blanking, Forming and Drawing of Sheet Metal 
6252-65 Crossing Street »- CHICAGO 

Gear and Cam Cutting Bürfacs and Ciroular Grinding Sorew Machine Work 


BiH J 116 
АГЕ: 
ч 


Going to Put It on the Market? 


Жою have the article; we have the brains and the equipment for making it at the lowest cost. 
We wanufacture and ship all kinds of Special machinery on contract. 


LET US ACT AS YOUR FACTORY 


JOHN WISHART MACHINE WORKS, Engineers and Machinery Mfri.. (Тпо.) 43 to 455. Canal Street, Chicago. 
LONG DISTANCE 'PHONE, MAIN EB. 


YOUR INTERESTS AND OURS ARE IDENTICAL. 


-í+ 


: You Want Practical 
li I ER A WELL DRILLING MACHINERY 
to develope that 


Mineral, Oil or Water 


—— 


proposition; we have it. Guarantee 
it to work satisfactorily, 


Tell us about the formations, depth, diameter holes: 


Bend printed matter and can save you 


THE AMERICAN WELL WORKS, 
Re NEL 7 unit 2 AURORA, ILL., U. &. А. 

See Fig. ot CHICAGO, ILL. DALLAS, TEA 8. 
lease mention Popular Mechanics when writing Adverti«ers. 


MEUM. 
т ы 
I Ы 

MA i j^ 


E 
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POPULAR MECHANICS 
PATENT BUREAU 


invites the co-operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
every where, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained; and in 
all matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can be said: “Conducted 
50 You Can Trust It;" just as this 
magazine is “Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty-five years, and hope 
to be in the same business íor 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors---not the per- 
petual motion cranks. We charge 
moderate fees for services rendered, 
and do not care for the business oí 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 


POPULAR MECHANICS 
PATENT BUREAU, 


Journal Building, : Chicazo, Ill. 


Have You An Idea? 


PATENT ТТ. Send for Particulars. 
LEWIS & COMPANY, Box 132, Washington, D. С. 


е 


PRACTICAL 
Раш WN. 


PLUMBERS’ 
Hasluck, 


WORK, Edited һу 
Aumerons illusttations: 190 
pages; crown Вто. cloth, $100.. David’ MeKav, 

Philadelphia. 

This practical volume trenata first the materiala 
and tools used br plumbers, and then, step by step, 
in а manner readily understood, carries the subject 
through its several practical applications, The text 
is elucidated by illustrations. Among other suh- 
jects treated are sheet lend working, plpe bending, 
pipe jolnting, lead burning and lead work on roofs. 


"Ji 


CLAY MODELING AND PLASTER CASTING. 


Edited һу Раш М, Hasluck, Illustrated: 160 
pages; cloth, 30 cents. David MoeoKary, Philadel- 
pti. 


This little book js intended for the use of the 
beginner and ite text and illustratlong are purelr 
adapted to his requirements It trenta of drawing 
for molelers, tools and materials for clay modeling, 
chay medeling, modeling ornaments, modeling the 
human figure, casting in plaster from nature, finish- 
ing casts, cte, 

t oo ud - —— 


WANTED 


We want the names nnd addresses of parties who 
have small factories nnd who are looking for new 
things to make in their lines. Anyone sending us 
the names and addresses of such parties will be 
compensated for their trouble, Popular Mechanics 
Patent Bureau, Journal Bldg, Chicago. 

—  À 


TO OUR FRIENDS 


If you have nn acquaintance who has an Inven- 
tlon and wants to know:— 

1. Whether he enn get а patent, 

2. How much it willl cost him to get a patent, 

5. Whether it will pay him to get a patent. 

4. How he сап sell the patent after he gets it. 

5. How he ean get the most money out of his in- 
ventlon. 

Tell him to write to Popular Mechanica Patent 
Bureau, Journal Bldg, Chicago, IIL, for free advice 
und information. Then write to the Bureau, and 
give the name and address of the inventor. You 
Will be peased with the results. 


When You Want Anything 


And Don't Know Where to Find It 
Write Popular Mechanics 
p——— ————— MA OE 


Your Ideas Developed 


PATENTS PERFECTED EXPERIMENTAL WORK 
EXPERT MODEL AND DIE MAKING 
METAL SPECIALTIES MANUFACTURED 


Punch, Press and Screw Machino Work, Brass Finishing, Orydi 
ne Wicket Fisting Eoee. "Hu бте а a 


JOHN OLDFIELD, 937 North 41st Court, CHICAGO 


Please mention Popular Mechanics when writing Advertisers, 
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| —- a. : | AFA SECURED PROMPTLY and with uere 
PA ] EN { є regard to the Legal Protection of the 
" a ! Invention. 
HAND BOOK FOR INVESTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 
Consultation Free. Nacharge for opinion as tothe patentability and Ci mmercial Yalue of Inventors’ Ideas. 
HIGHEST EEFERENCES FROM PHOMINENT MANUFACTURERS, 


SHEPHERD © PARHER, PATENT LAWYERS 
Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests. 


REFE 7 : 5 - ! «During the past 10 увага Mr. Shepherd, of Shepherd & fi 
| RENCES: American Water Motor Со, Parker, hag obtained for us а great many important patents, | 
Blum Shoe Co, International Fence and Fire Wea have no besilation in hearilly recommending bim to Any- 


Proofing Co, Winget Concrete Machine Co, Century —— one having need of the services of à patent attorney", 
riii e ites ab a ы тошт r3 HALLWOOD CASH. REGISTER СО. 
уке ei hee ¥-Producta Co. Columbus har- Mr. Parker on November 1, 1507, resigned his pū- 
macal Co, Hichmond Electric Co, M. С. Lilly & sition as an Examiner in the U. B. Patent Office 
Co, N. L, Hayden Mfg. Со, Murray Engineering © enter this firm. 


Co. Address, 210 Dietz Bldg., WASHINGTON, D. С. 


Wanted 
Toys and Novelties 


We want Smell Novelticsand Toys to manufacture 
| and sell on royalty. If you have Small, Useful | 
| Novelty, Toy or Advertising Article, send us 
sample or model and we will make you an offer. 
We have ample means and well equipped factory. 


KUBEC MANUFACTURING CO. 
666 W. Lake Street, = = + Chicago 


'ATENTS 


$100, 000 offered For one in- 
vention: $8,500 for another. 
' ‘Book "How to Obtain a Patent" and 
"What io Inveni" sent free. Send 
rough sketch for free report as to 
| patentability. We advertise your 
, Patent far sala at our expense. 
 Chandlee & Chandlee, Patent Аегисук, 
959 Р. Street, Washington, D. C. 


MO D E LS CHICAGO MODEL WORKS 

(75-18) E MADISON ST., CHICAGO, ILL. 
——— — TE Ful CATALOGUE 

ESTABLISHED 1867 UF MODEL SUPPLIES 


Save time and money 
У ат ser ae а a Wash- 


URED OR FEE RETURNED | ~ | | | | 
A; [nion ва to patentabilitr. Bend for Guide WATSON E. сокла. 
free distribution. ыо реди а 4 Registered Patent Attorney 
EVANS, WILHENS @ Co. COLUMBIAN BUILDING, WASHINGTON, D. C, 


2 Washington, D.C. | 
Hew York Ofices, Ws ав Мав s. aty N. X. City E Advice Free; Terms Low; Highest References; Best Bervi Heat Service 


WE MANUFACTURE 


| 
Metal Specialties, Dies, Tools, Metal Btampings of | 


MANUFACTUR. JATENTS 


аа cheerfully given, Senddrawing ог models. Ё | valuable to АТ aney- Making ‘Patent Informa 
Metal Specialty Mfg. Co., | EARI 
18.24 W. Randolph St., Chicago | NEW YORE OFFICE. 283 саса иса York City 


Careful attention given to the prosecution of before | 
the patent office, Patents procured and no attorney fee called 
for until patent is allowed, (23 years experience.) Write 
for “Inventor's Guide," Address | 

Franklin H. Hough 
Atlantic Building, Washington, D.C. 


EXPERIMENTAL. 


[f you wish to bey or lease on 
royalty, patents on hardware oF 


mail order specialties, machinery,in fact anything, wribe me. 
INVENTORS desirout of welling their patents 
quickly and te the best advantage should register with 
me, | сап save you time and money. 


Mutual Life Bldg. 
Charles A. Scott de. Buffalo, N.Y. : 


= AND MODEL WORK === 
Inventors’ Ideas Developed, Circolare Fres. 
WMI, GARDAM & Som, (inc.) 
45-51 Hose St. New York 
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| ypen writers maks 


he Standard M achines ROLI, ür RENTED 
бул at HALF MANUFACTURERS PRICES 
allowing rental to apply on ries. Sh | nya из 

itilece of examination. Write for Catalogue 
TYPEWRITER EMPORIUM, 20? LaSalle Si, Chicago 


Cement 
Fence 
Posts 


Cheap as 
wood, and 
will 
lastfor- 
ever, Made 
with ai m- 
ple and 1п- 
expensive 
tools, Fire 


GOVERNMENT 
POSITIONS 


Opportunit 


& divii 


"e EH Pirmin 
tions by mail. Salary 
to start ФӘ, to | 
AU per уфагу 
{АЮ appointments 
Imat yenr; Hany more 
nert Yaar. пиш] 
of information and 
sampin ишаара, 
iL 


logue FREE. D Dept. 


AMERICAN COLLEGE 
OP CIVIL SERVICE, 


Valparalgo, = 1ай, 


= — e 


pw PLUMBING BILLS 


Get them by paying т right prices for sup- 
plies Wo sell 


SUPPLIES АТ WHOLESALE 


You save 80% to 4055 on every article, ilighest 
rade goods abd line complete, 
| illustrated catalog gives $ 

all I particulars. Write for it 


B. P. KAROL, 
220 W. Harrison St., Chicago, 


You Can Make 


BIC MONEY 


Wilh My New PRIZE VENDING MACHINES 


ovalty and Money Maker етет placed on the market. 
Besi Woteliy кеМ. Ліно Biz other нен, нї ‚+ {ре me Waeb laca 
now ready. Write to ufacturer for f prices, 


THOS. Н. SHERBORWE, 29 Bouth Srd EON, “PHILA, PA 


Andrews Office Desks 


Hava a name to thelr credit and af в 
CREDIT ta their name, for they are 
made by 
Нресіш lista who know bow, 
STEEL TYPEWRITER 
CHAIRS $4, DELIVERED 
The А. Н. Andrews Co. 
174 Wabash Ave., Chicage 


BE YOUR OWN BOSS 


MANY МАКЕ $2,U00 А TEAR 


You hare the ama chance, Starta Mail Order Business at home, 

We tell you how. Money coming in daily. Ennrmaous profi te 

Everything furnished, Write a anos for our "Starter" and FREE 
particulnrm. $ 


P.M.Erueger Co, 155 "Washington St, Chicago, IL 


Great is Texas! 


The Eyes of the World Are Upon Her 


THE HOME-SEERER тап to know about her 
“Matchless Climate and Her heap Lands, 


THE INVESTOR vantato know about not poH Her 
Cheap Lend and Low Tares, but йв well, Her Wealth of 
Mine ond Forest, and this is to let you know that 


The International & Great Northern 


Texas" Greatest Railroad 


tra th thousand miles of the Cream of 
Tax Bernois, latent and loped, nod that yon E 


darn) 
1 bout the GREAT I. & M. ТТ 

ваго more about the GREAT 1. & 0. М. СОТТЫ 
кекир a La siamp Гора сорт ыа ааа 
fle of вате, ог by writing 


0. J. PRICE, G. P. & T. A. I. £G. N. E. н. 
Palestine, Texas 


NEW CATALOGS. 
OLDSMOBILE Is the title of an attractive catalog 
issued by the Olds Motor Works of Detroit, Mich. 
The book illustrates the varlons machines of the 
company's make, stating the merits and partleular 
adaptations of eseh and dts price, There is a good 
deal of information on autos, incidentally, 


Invented in 


DUMP CARS. were 1500, In their 
recent catalog under. this title the HEilgore-Peteler 
Company of Minneapolis, Minn., Wlustrate aud de- 


seribe the dump cars of 1140, 
respect, 


up-to-date in every 


MECHANICAL DRAWING.—Samples of the in- 
atruction plates used by the Grand Raplds School 
of Mechanleal Drawing, Grand Rapids, Mich., іи: 
trate io hanilaome manner the practicability of this 
куанып: and likewise its simplicity. The student 
pisses from one lesson to another without difficulty. 
En @nrefully has thelr sequence heen arranged. 
Definitions and propositions appear in as brief form 
as possible and in all respects the task before the 
pupil has been greatly simplified, 


ELECTRIC MOTORS AND DYNAMOS is the 
subject treated of in Bulletin No, 4 of the Barriett 
Electric Company. Several types of Barrlett motors 
and dynamos are illustrated and deseribed In detail. 
А portrait of 8. L. Barrlett, the inventor of the self- 
olling bearing and the automatic release starting 
rheostat, is one of the features of the book, 


How To Make Mirrors 


We have for years sold our renowned Mirror Formulas, 
and hundreda сї them at $1.00, and a large number at $2.00, 


and they are worth the money. 
For а short time will make a SPECIAL PRICE 


centa and give уоп. ка —— identical formulas sold at 
ГЕ aT E 
with your order, " We also tal il you FREF OF CHARGE 
отта Edel ert БЕЛҮ: 
t яа. How ranster Pho 
and make Imitation Stained Holes in Glass and Cut Rk 
Lights. All the abore nnd more for the emall gum оѓ: 
conta Money back if you are not plo 
‘Chicago, 111. 


(3, L. PATTERSON & CO, 


What Is Daus’ Tip-Top? 


TO PROVE that Daus" “Tip Top" la 
"Ч the best and simplest device for miik- 

. log 100 copies from pen-writteo 
and 54 copies from typewrltten orl- 
ginal, wa will кин compiste dupli. 
cntor, cap size, withont. i 


оп ten (10) spade E 
w) Price $7.20 fess tea 
Шр 375006 $5 net 
THE FELIX §. К. DAUS DUPLICATOR. CO 
Daus Building, 111 Jobn Sts  NewY k City 
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Iron Mountain 
Route 


Has Territory Along Its Lines Which Offer 


Rare Opportunities 


For the Investor and Homeseeker 


The Railroad That Carries 
You Through the Heart of 


ArhHansasssaLouisiana, 


The Two Great Agricultural and 
Timber States, 


Where the Soil Is Rich, Deep 
and Productive. 
Prices Reasonable 
Low Settlers’ Rates 


For full information and descriptive literature, 


Address H. C. TOWNSEND, 
General Passenger and Ticket Agent, =- ST. LOUIS, MO, 
l ELLIS FARNSWORTH, D. Р. A., 186 Clark Si., Chicago, ML 


500 BOOKS 


Our new catalog of latest me- 
chanical and technical books, 
now ready. Write for a copy. 


Typewriter Free? 


It takes no money and very 
little effort.to earn A FINE 
TYPEWRITER. This is cer- 
tainly the greacest offer we 
have ever made. Write at once 


for “How To Get It." 


Popular Mechanics, 


JOURNAL BUILDING, CHICAGO 


| HOW ONE MAN 


MADE MONEY 


A STORY OF SUCCESS 


fi uaa ‘ 
d x 


GEORGE W. HOMAN 


One year ago George W. Homan, of 221 South 
Linden Street. Carthage, Ohio, was situated ike 
thousands of young men who have no particular em- 
ployment. He earned little, spent it all, and made 

| no progress toward that success which all young men 
crave, Tle was more than half-way satistied with 
himself because he did not appreciate the value of 
the time he was wasting, An idle hour meant по 
appreciable loss to him. 


One day he ске up à paper and discovered that 
he оп! learn bookkeeping at hls own home at a 
smal) cost nud have someone outside of himself 
interested in petting n position for him. This made 
him think. The result was that he wrote to the 
Commercial Correspondence Schools. Rochester, 
М. Ү., for full information. After considering it 
carefully, he took up thelr course, 

This is an extract from letter written eight 
months afterwards: "Through the knowledge I re- 
celyed from your course, I waa offered three fine 
positions. I took the one I now have. My wages 
have been Inercased, and I nm earning more than 
twice яя much money as at first. I am now mar- 
Fle] and have money to spare, and have a nice home, 
I owe it ta you. I do not keep books at present, 
and I tell this because one of the grguimnents against 
my taking bookkeeping was "Once a bookkeeper, al- 
мпуя one, I Bald dt wae not so, nud I have proved 
it. Bookkeeping Is the stepping stone to n higher 
pozition in the business world. If it were not for 
the knowledge I recelved from your course, I would 
not be where I am now in business,” 

The Commercial Correspondence Schools will send 
you its free book, “How to Succeed In Business.” 
This is the book that started Mr. Homan on. the 
road to sneeces. It tells you how уоп can learn 
bookkeeping and pay vour tuition after you hare 
been placed in a prefitable and permanent poaltion. 
It tells about the best system of accounting ever 
devised. It is full of valuable information that will 
help уоп succeed In life and push your way for- 
ward in business. 

A limited number of these books will at present 
be sent nbsolutely free to апу ambitious person who 
sincerely desires to better his position Їп life. Write 
to Commercial Correspondence Schools, 19 A, Cor- 
merelai Blde., Rochester, M. Y. All you need to 
По is ta send your name and address on a postal 
card. Yon will receive the book by return mail, 
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[The National Lines of Mexico | 


NATIONAL RAILROAD OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
INTEROCEANIC RAILWAY OF MEXICO 


| MEXICO'S GREATEST 
RAILWAY SYSTETI 


Daily Pullman &Rerrice 
between Bt. Louis, Мо, 


ATI La Tourist Rates 
| nnd City of Мехїсо 


and Hompapnkora' 
Excursion Hotes 


VIA 
LAREDO ROUTE 
578 Miles Shortest 22 Hours Quickest 


—Afording— 
The Only Through Pullman Service 


Tho Hepuhlic of Mexico abounds in attractions for 
|| Tourist, Prospector and Investor, and the Capital 


MEXICO CITY 
The Paris of America 


| in nn all.year resort unsurpassed, 
ATerig е tem 
Bummer 64 dna. i: = тыр ү ha deg. Fahr. 
Only line affording diverse route wlihout extra charge. 
For illustrated deacriptive literaturo, rites, sloeping car 
reacrvationa etc., call on ar dr 
on. W. ПЕВА, en ü. R. HACELEY, Р 
п ge Ext 
Apartado No. Ш ^ Баре 230-40 Qui ine y Bhig E 
Mexico Clty, Mexico Chicago, | 


INDUSTRIES 


OFFERED 
LOCATIONS 


WITH 


Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 


Healthful Communities 
DN THE LINES OF 


THE ILLINOIS CENTRAL В. R. 


AND THE 


YAIOO & MISSISSIPPI VALLEY R. R. 


For full Information and deserlptive pamphlet, address 


J. C. CLAIR 


| Industrial Commissioner 
т Park Row, = - - 


Chicago, Ill. 
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| "FOLLOW 
\\ THE FLAG” 


WABASH} 
Summer Tours 


Write today for a Free cepy 
of WABASH Summer Tour 
Book—i905, outlining many | 
very attractive summer vaca- B 
tion trips, with rates, etc. 


Write us about any tour you @ 
may have in contemplation. 
We shall be glad to assist you. 


B C. 9. CRANE, 
С.Р. & T. Agent, 
ST. LOUIS. 


F. A. PALMER, 
A. G. P. Agent, 


Overland 
Limited 


| the most luxurious train in the world, ! 
jeaves Chicago 8:00 p. m. daily. 
{һап three days to San Francisco, 
Magnificent equipment. Electric lighted 
throughout. 
GHE BEST of EVERYTHING 
Two other fast trains leave Chicago 10 | 
a.m. and 11:35 p. m. daily, with through 
service to San Francisco, Los Angeles 
| and Portland via the 


Chicago & North-Western, 
. Union Pacific and 
Southern Pacific Railways 
All agents sell tickets via 
this route. 
Illustrated booklets on 
application to 
W.B. KNISKERN, 
CHICAGO, ILL. 
or E. L. LOMAX, 


об 
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EVERY BOY 
His Own Toy-M 


Tttella how to ake n Steam 
Епа, а a Ph rieroscope, Ln 
Fiactrical а, па, в Falranta 
Battery, an — Telegraph, 


Tin eere n pri meme b : 


Magic Lantern,an JEolian Ha 
Нойѓа of ever» kind, к ü Litt és 
rowboat to а foll-riggederheoner; | 
how to make Kites, Balloons, 


UN Paper Toys, Манка, Card Racks, | 
Wagons, Carts, To Y o Bows 
Guns, TEN 


Btilta, Fi Tackle, Rabbit and Bird 

other things nnd ali n mund ne Reged ES ane а that ay 

por mn eai Н бошке, anything йеп, The whole ini 
more than f£) daome illustrations. Т 


p E e: т and you shoold not be without it, Pale 
only 10 cents, postpaid, Tor 25 cents, Address 


WESTERN SPECIALTY GO., — 336 Jackson Street, 51. Раш, Minn. 


“Mechanics for 
Young America" 
Tells How to Make Things 


Reprinted from the Boys’ Department of Popular 
Mechanics. Fully Illustrated. Instructions are 
“Written во you can understand it." 


ELECTRIC RAILWAYS 


Dynamos : Motors : Gas Engines 


CONTENTS 

How to Make п Paper Boat........oansasasssus e: 
How fo Make п Barrel Боя. „а... 
How to Make a Water Wheel. .......... sss oa een Каз E A OT 
How to Make Your Own F ishing Tackle РР 
Temporary Camps and How to Build Them...... CR DERIT R 
Permanent Camps and How to Build Théem...... 
How to Build an Imitation Street Car Line,,..,, an 
How to Make a Water BHleyele............. ue oon 
How to Маке a Miniature Windmlll............ 
How to Build an Ice Boat..........,...... sies | 
A Novel Burglar Alarm.. | Qomplete Working Models, aleo Castings and Parta. Етегт. 
= pa черга Ventriloquist and How to Make It. | thing for the Amatear Electrician. Bend for Catalogue 

ow to Make а Hoot-Blacking ааа etm : 
Renewing Dry Entterles..,..ccaccuccacccucces es | I CARLISLE & FINCH CO., 
How to Make Water Motors..................._. 262 E. Clifton Ave. Cincinnati, Ohio 
How to Make opened тле trom Up-to-Date — 

Materlals.. Tor Jude M 

PA ü Clock Dial.. "киса рии лына ELS PROC ICM RR Ет 

ow to Make а Windmlll of One or Two Horse 

DONNE NEC MM M qd | ELECTRIC MOTOR, 75c. 
How to Make a mu for Rabbits, Rats and Mice, An entire! new design Rane with а 


wotordry hatiery,. ай finch Armii- 
ture, nn iron hm magnet, pul- 
loy, etc. centa; packing And posi- 


nge, I5 cents. ntalogue Free, 
Electro magneta for experimenting, 19 
rents enge 
for 10 canta for X feet of magnet wire 
H | = oF ета nnd making &mall 
ow e M: ube Pape r Balloong ere, “че A are 
How to Маке а Hectogranh... ДЧ p — ARTESIAN ELECTRIC С Cos TH Artesian Ave , Chicago 
Useful Articles and Ornamenta "Am ule off Oll 
E IS lr; eee OR © У Aare 
evices for Winter Sports—How to Make M 
Use Them .........m OK. mud un FIGHTING ROOSTERS 
Coasting Sleds, Chalr Sleighs, уговор i Slides Myetléy and amass your 
and Skis .... =f fricods, These вте two реп» 
How to Make Rubber ‘Stamps../................ uina game rosters with 
How to Make a Bagenge Carrier for Blercles.. Suh and an 260 = 
A Water Сапе: о Ni an uucucccucae.... b fight. The secret of their 
Bors’ Hand- Power Agte—How Mnde............ ТАТАТ ja on Ty known ta 


the cperator. Will last à lifa- dust 
time. lfe per pair, 3 for Zx, 


Postpaid and one big bargain catalogue free. 


How to Make a Palir of Dumb-ERells.. 
How to Rid Your Yard of Cats 
How to Make nn Ense! 


| To Light а Gaslight Withont Matehes,......... 0 | ADDRESS 
lings A Bor Can Make Out of old Bi | 
How to Make ЗШЛИ Proneler S Y ndis du Ж wW. H. MILLER & CO., - 739 E. 4th St, 
Photographing from a Captive Balloon.......... : ST. PAUL, NINN. 


How to Make a Simple Burglar Alorm,......... 


— Gr +++... M 


This ELEGANT Watch$3.z8 


-—— ыңк | ктг cat thle aet &nd sand ss us with 
ТЕШЕ bime adress, ated wa will spi you by sx 
for esz&ziblzAlian m handse ats" AND 


ЕНА ©; VOR ИЛА. CARET Ko 


1 X stem set, Шей w]th tehly jeweled mcremeni and 
dp M pinine! & correc! 1шю верер. with bong eld 
date] hilo боғ Шыга oF weet chilo fot Denk 
шыу! IL ron гышат 16 equal in any $25.08) GOLD 
EM FILLE WATCH Warranted 20 E 
| уны рева аре Ж Т ай ТЕ ch Betton 
i Fear gukr&nbes Bent к= ныр : 


Sent postpaid om receipt of 25 cents, or order | cask ( 
from your newsdealer. | єс. ч 


Popular Mechanics, | 
Journal Building, = =- Chicago | 


Chemie” or 
F d. FARIEB 5 CU. cz, x per сисао 
Please mention Popular Mechanics when writing Advertisers. 


Who Wants to know 


10. 


cat, 


12. 


POPULAR MECHANICS PATENT 


Journal Bldg. a а 


What are the most profitable 
inventions, 


How to perfect inventions, 


The first step to take in 
getting a patent, 


How to protect himself from 
parties who might steal his 
invention before he can get a 
patent. 


How to find out what patents 
have been granted on inven- 

tions like his, or intended 

for the same purpose, 


How much it costs to get a 
patent, 


How long it takes to get а 
patent, : 


What protection a patent is, 


How he can sell his patent 
after he obtains it, 


How to handle his patent to 
get the most money out of it, 


Where and at what expense he 


can have working drawings made | 


of his invention, 
Where and at what expense he 


can have models or experi- 
mental machines made, 


should send his questions to 


BUREAU, 
Chicago, Ш. 


(EVERY INVENTOR] 
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ABSORBED 


FROM THE BLOOD 
The Capillaries now reached through 
the large foot pores and forced to yield 
down their acid impurities. New treat- 
ment discovered which is sent to anyone 


If yon have rheumatism, send us your name to- 
ur. Yon will get by return шай a pair of Magic 
Foot Drafts, the celebrated discovery which is me- 
complishing such marvelous results in all the rbeu- 
matic countries of the world. Try the Drafts thor- 
oughly, then if vou are fully satisfied with the bene- 
fit tecelved, send us One Dollar. If not, keep your 
money, You ore the sole Judge. We can afford to 
make this offer only beenuse the Drafts do cure, 
and people are willing and glad to pay for them. 

Magic Foot Drafts are 
worn ass shown and cure 
by reaching the capillaries ` 
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TREZE MARE 


а through the large foot 
^4 pores and absorbing acid 
|. 9 Impurities directly from 


the blood, without which 
purification rh eu matism 
'Thonsnnüds all over the world are 
and Inexpensive 
and we have their grateful 
Don't you want to try this treat- 
I1 Write to-day to Magie Foot Draft Co., 
1631 oOllver Bldg., Jackson, Mich. Our valuahle 
hook (in colors) on rheumatism comes free with 
oy T Drafts. Bend no moner—only your name 
hod address, 


HYDRAULIC DRAIN JOINTER. 


Minot be eure. 
already rejolcing over thelr safe 


cure without medicine, 
letters to show, 
ment free? 


This drain jointer which is an English 
device is described in the London Flumber 
as consisting of a pair of rubber discs 
monnted on a sliding piston connected to a 
evlinder, into which water is pumped under 
pressure, and by which pressure the two 
(їс are brouzht close together. The ар. 
plianece is placed in the entrance or opening 
of a drain, the space between the discs 
then filled with Portland cement wet to a 
plastie condition, and then dragged Into the 
drain by means of a rope and a special 
hauling lever. 

As soon as the jointer has traveled a foot 
or two inside the drain, à hydraulle pump, 
with a pressure gauge attached, and a flex- 
ible steel hose connection to the traveling 
applianee, is put into actlon. During the 
time the appliance is being dragged through 
ihe drain, the pressure gauge Is closely 
watched, and the pump is kept working 
until the gauce again shows a pressure of 
about 100 lbs, to the square inch. The 
defect in 
ihe drain into which the plastic cement is 


| forced until it is filled up and made perfect. 


The haulinz lever is then again brought 
into action and the jointer dragged forward 
until another defect has been discovered. 
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PoPULAR MECHANICS 


SHOP NOTES 
FOR 1905 


Second 10,000 Edition 


FALLING HAIR ^o 
| BALDNESS А URED 


Easy ways to do hard things. 


Of daily use to every mechanic. 


There 1 T» it oF r1 tel) t pesci 
ы bal! не wand fallitis air, Amiel tliat de Б 
i TEL оріс exa minati 5 i f the hair it: 211, 
o2 ie, The partic 483; edis LE tli к "n o yon 
alp is afflicted must 3 Eno wh ней Tt 
mE un int: ize nily trested, The use of | 
Ойт еъ cures and һа ie Puit. withowt 
# P A. т" Engou Jng the specifi^ cause of pour disease, 
'* Worth i's weight п gold, hs ii ike taking? m nip ine withoat Phen tale 
whit vou nre tr na CO СЕГЕ, : 
— writes one fullem hairs irom your Ы 
gm 5 a | сар re Ja m Е 
Best book I ener had, who will send you aheohitely free x барон 


Bis of your i ain, b wsklet om care of the 
hair and &calp, ani T sample box ot the 
remedy which he will prepare especialy for | 
yd. En lias uc pos Api: ат: | write оочу, | 


—say7e another. 


PROF. J. Н. AUSTIN 
4x5 Me Vicker's Theatre Bldg., Chicago, 


REVISED AND ENLARGED 
| FOR 1905 : A 


Compiled from the **Shop Notes" 
Department of Popular Mechanics 
up to and including Volume VI. 


200 Pages--385 Illust's 


"INDEXED SO YOU CAN FIND IT" 
For Sale by all Newsdealers 


"Write Toe free Booklet 
Jilustrafed from Life 


“Cure yourself by 


ELECTRICITY" 


| This wonderful book is worlds, from the 
| best authoritics in the wor гарда 
| how electricity, nature's greatest gi ft to man 
| the mysterious "Life Force" as supplied by 
inexpensive Batteries cures Rheumatism, 
® Dyspepsia, Insomnia, Liver and Kidney 
Trouble and all nerve affections a |senses 
| due to poor circulation. Exp.ains fully how ' 
to еп}оу the famous Electric baths, beauty | 
and health massage at home. m 
Write today for this valuable book, it will | 
be gent free, postage prepaid. | | 
DETROIT MEDICAL BATTERY СФ. 
- 1062 Majestic Bldg. Detroit, Mich. 
Piense mention Popular Mechanica when writing Advertisers, 


Price Postpaid 50 cents 


— 


POPULAR MECHANICS 


JOURNAL BUILDING 
CHICAGO 
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“Want” and “For Sale" Ads. 2 cents per 
word, payable in advance, Replies may be 
sent to а number, care Popular Mechanics 
and will be forwarded promptly without 
extra charge, 


“SHOP NOTES'"—Paper covers GO cents, Popular 


Mechanica. 


AUTOMOBILES. 


AUTOMOBILE SCHOOL.—Chicago School of Mo- 
toring; the original automoliile school in Chicago. 
One hundred and elghty graduates the past year, to 
whom we refer upon request. Automobile owners, 
prospective buyers and young men wantiig to be- 
come expert chauffeurs will save a great deal of 
money and a lot of worry by studying the mechanism, 
enre and repair of gasoline automobiles, in our shop, 
where all parts are open so you can Bee how suer 
are made, and how they operate, We give theroug 
and practical Instruction. Competent chauffeurs 
supplied, Address, Chicago School of Motoring, Dept. 
B.. 2804 Michigan Ave, Chicago, Ill. 
| FOR SALE—Complete set 14 h. p. motorcycle 
castings with blue prints, $6.00, Also a good Kings- 
ton carburetter, $10.00, Several palrs new nmutomo- 
bille baskets at Interesting prices. Address Jesse C, 
Pope, Huntingdon, Pa 


FOR EBEXCHANGE—One light automobile, Fun- 
ning gears ready for the power. Will exchange for 
4 h. p. alr cooled motor, Address Н, С, Hiatt, 
Neoga, ПІ. 

FOR SALE—One new motoreryele engine 14 h. p. 
with aceessorles, $25.00. Write Ardene Goolenow, 
Albion, Mich, 

FOR SALE—Bizg bargain, Marr auto саг, strong, 
sturdy rnnabout in pink of condition. Run only 
miles Will sell for less than one-half 
eost price, Don't miss this opportunity. The Starin 
Co. North Tonawanda, N. Y. 


WANTED—Small Runabout, must be chenap and in 
К condition, Write William Lezatte, Walshville, 
OX. 


FOR SALE OR BHACHANGE—Swo sets automo- 
bile gasoline engine castings; one nearly finished. 
Want small lathe. Н. Sprinkel, Springfield, Ill, 

FOR SALE—Michigan runabout, little 
used, everything first-class, $3040. W., 
care Popular Mechanica. 

FOR SALE OR EACHANGE—<Automobile, gear. 
Address C. C. H., 18 North Front Bt.. Columbus, 0. 

FOR SALE OR EXCHANGE—4 h, p. automobile 
or boat 4 cycle soline engine. Address А. E. C, 
18 North Front St., Columbus, O. 


| BUSINESS CHANCES. 
FOR SALE—Eleven hundred and fifty acres pine 


timber. Double circular saw mill, twenty thousand 
capacity; cable feed, Ите rolls, gang edger, log turner 
and log haul, steel] hend blocks, shingle mill and 
planer. Good buildings, all new and modern, Ble 
Bargain. For particulars apply to J. J. Patterson, 
Bagleville, Modoc Co, California. 


FOR SALE—A well equiped -machine shop 1n 
southern Michigan, doing a goml business. Price, 
$3,000, Splendid opportunity for a good business 
mechanic. Address Ко. "ть care Popular Mechanics. 


Six Thousand acres of fine timber land tn Idaho 
(deeded) for sale cheap I taken soon. Address W. 
J. Ramer, Mezperee, Idaho. 


FOR SALE—Small Machine Shop, Establlshed 
trnde—in Southwestern Michigan. Only exclusive 
jobbing shop here. Population, 5000. Addresa 08, 
саге Popular Mechanics. 

ATTEN TION—Mechaniles, Salegmen, ete, We have 
an unusual and orlginal plan and not at all one- 
aided, which we ask to present to you If you 
desire to begin a most profitable manufacturing buel- 
ness at your home or business place without other 
expense than materlals from $25 to 854. Write Dept. 
M. The Cardinal Mfg. Co., Cleveland, €. 


FOR 8SALE-—Y ell equipped machine shop in state 
capital; a money maker; 22.44) Other business ren: 
son for selling. Schaefer Bros, Holmes St, Frank- 


rasollme, 
Address Ад, 


fort, Ку. 


FOR SALE—General repalr shop and second-hand 
store, Town of 3400, No competition. Will sell all 
or part. & Blosser, Council Grove, Enn. 


FOR SALE—75 cents on the dollar buys almost 
stock of jewelry tools and fixtures. Value 
about $1,904 Other business demanda attention, 
Write at once, W. H. Y., care Popular Mechanics. 


BLACKSMITHS. 


GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TRADE. 

And the smith comes first of *all professions or 
trades, The smith must make the tools first. for all 
from the surgeon to the safe blower, by using ToF's 
Treatise on new steels explaining how to work them 
with 75 new methods for working all difficult jobs. 
Ten receipts for making your own. compounds for 
welding different kinds of steel solld. Thermite weld- 
ing fully explained: also two colored tool tempering 
charts; chart A explains all annealing and harden- 
ing: Chart B explains both sclentiic and plain tëm- 
pering to a standard. АП the above for $1.00. Val. 
uäble samples frec. W. NL Toy, Shiney, Ohio. 


EDUCATIONAL. 


FOR SALE—Complete course In the International 
Correspondence School on Eleetrieal Mechanical Em- 
gineering, with & volume library and electrical ont- 
fit, $00.10) cash, or £500 on Write 


installments, 


Mr. E. Н. Hansen, 175 N. 51st Ct, Chleago, Ill. 


FOR SALE-—A General Illustrating course in the 
International Correspondence Schools, Address N 11, 
Popular Mechanics., 000000 

FOR SALE OR EXCHANGE—Complete Sheet 
Metal and Drafting course in the International Cor- 
respondence Schoo), Address No, 835, Popular Me- 
chanics. 

TECHNICAL AND CATALOG translation into 
Spanish, Portuguese, French, Italian and German. 
Work guaranteed correct. L. G. Prieto, 614 185 
Dearborn St. Chicago, Ill. 

IF THERE'S а book you need, and can't locate it, 
Popular Mechanics enn. 

Р. A. Westerwald, of IW & Maple $t. 
DA wishes to correspond wlth anybody having 
"Pops" for January, February, March and April, 
1905, to dispose of. č І E 

A PRACTICAL BOOK, “Dies and Diemaking." 
Postpald $1. J. L. Lucas, Bridgeport, Conn. —.. 

ANYONE WISHING TO SELL missing numbers 
of Horseless Age, 1805: Popular Mechnnles, 1905; 
Power, 1902; Automobile, 1903: Motor World, 1904: 
Motor Age, 1903. Mrs. C. Е. MacDermot, Motel 
W'entworth, New Castle, N. H. 


FOR SALE 


- 


FOR SALE OR EXCHANGE—Buarnes No, 
lathe, in good condition, dirt cheap. What have you? 
W. L. Howland, Monmouth, Ill. 


FOR SALE—Slxteen foot steam lunch, burns 
gasoline or coal. Will exchange for small stenm 
runabout, William Lezatte, Walabyville, XY. 


FOR SALE—Small drnamo-motor; a great bar- 
gain. Write Denton, 12th St. Newark, N. J. 

FOR SALE—SxS Air Compressor; S h. p. Elec- 
tric motor; 2 h. p. Gasoline engine: 2 Emery stands. 
Also a full set of patterus, and а lot of castinga for 
2 h. p. up-to-date Gasoline Engine, Will sell cheap; 
goling out of business, J. Е. Schulz, North Chicago, 
Ill. Hox. 176. HAMM 
- FOR SALE ОН EXCHANGE-Rug and carpet 
loom in gomil condition, Address ©, Bashford, Poplar 
Grove, IH, 

OR SALE 7.14) Gasoline Study Lamp. in fine 
condition ta, 500 Telegraph Instrument, $2.50. 
Edward Jaekel, 1100 8. Gth Av. LaCrosse, Wis. 

FOR SALE—Automoblles: two hundred and wp: 
send 3 cents for cuts Also castings, Wm, Riggs, 
Wing, Ill. 

FOR BALE-Chenp, 4xfin. Vertical Engine; 2 
Steam Pumps: 1 Circulating Pump; 1 $i. p. Gaso- 
line Auto Engine, Perry Bros, 407 W. Madison 
Bt, Chicago. 


| 
| 
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FOR SALE—Castings or emery grinder head and 
countershaft that you can build on a $-Im, lathe. 
Small steam englne ani] sewing machine moter Past- 
ings. We make patterns from drawings, Bine 


prints of grinder and countershaft, 95 cents, Baline. 


Wille Model & Machine Works, Salineville, C. 
FOR SALE—The following gasoline engines: 


Beebe, 34, Н. Р. Marine Enzine............ ZEE 
Wippern, 214 Н. Р. Auto .Hugine SOCIUS yy 
Fox, 2 H. Marine Engine................. DH 
Fleming, 144 Н. P. Bicycle Englne............ 2,04) 
Hummer, 154 Н, P. Stationary Bngine........ 50} 
Tuttle, 2 H. Р. Statlonary Enzine............ IET 

“We need the room," Lenox Machinery Co, 10 


В. Clinton St. Chicago, 


[ s 


HELP WANTED. 


WANTED SALESMEN- The Tropical Oll Com- 
paniy, Cleveland, (Kk, willl arrange on salaried baste 
with lubricating oil aniesmen for territory not evr- 
ered; can also ure on attractive commission proposi- 
tlon few good salesmen without previous experience 
m RM line, which is ensily learned. Communicate 
wW пя. 


ELECTRIC BELL AND INSTRUMENT makers 
wante] at once, Address Morse Electric Instrument 
Cx», Grand Crossing, Ill, 


i WANTED. 


AGENTS WANTED for Farmers Stand-by, Eight 
tools in one Fastest seller ever put on the mur 
ket. Write for descriptive cireular and agents’ terma 
to Б. W, Tucker, Chickasha, Indian Territory. 


AGENTS TO SELL my Callpers and Levels: good 
por. Ernst G. Smith, Columbla, Pa. 


minat 


MECHANICS, SALESMEN, CLERKS, ЕТС. 
you free in manufac- 
turing varlous grades of Elastic Carbon Graphite 
Poo at your home, Wo further expense than 
ona) to $0,000) in materials whleh we make Cf n 
beginner followa our plan and does nöt в иге [п 
manufacturing, 1t willl cost him nothing. This 
unusua! offer is made to establish new manufàae- 
turers nt ones, Write Dept. M, The Cardinal Mfg. 
Co, Cleveland, © 


WANTED--Second hand, 20 to 30 horsepower saw 
mill engine and boller, Address Nathan C, Dudley, 
н. Е D. Мо. 2, Guilford, Conn. 


WANTED. —Position as electrician in Shop, Mine 
or Factory. Twelve years’ practical experlénes, 
Competent to assume full charge of plamte Al refer. 
ences. D, М. Rhoades, 248 Е, Main Бї, Canandat- 
gua, N. Y. 

WANTED.—TO ACT as manufacturer's agent for 
good paying Une, Addresa F. C, Erkel, Minneapolis, 

nn, 


MISCELLANEOUS. 


BRAINS FOR BALE—Do you want а prospectus 
written nnd illustrated for your new company or 
syndicate? Do you want one that will command at- 
tention and sell shares? Do rou need а catalogue 
or booklet that will not be thrown in the waste 
basket? If so write to Expert, care of Popular Ma- 
chanics. Journal БП пе, Chicago. 


WHEN YOU WANT anything and don't know 
where to get it, write Popular Mechanles, 


WANTEL-—IÉf you have anything In light metal 
manufacturing, job or experimental work, write me. 
Lowest prices. Schwabe & Son, 35 W. Washington 
Bt.. Chicago, 


- А PRACTICAL BOOK, “Dies and Dlemaklng.'' 


Postpald $1. J. Il, Lucas, Bridgeport, Conn. 


WANTED-—If you want a gas or gasoline èn- 
rine designed for ппу purpose, nddresg С. E, De- 
signer," care Popular Mechanica, 


WILL MANITFACTUEE and place on the market 
any machine or device, Machinery, etc. to be de 
dened or developed willl receive my prompt and care- 
ful consideration, Let us figure on your work,  Ed- 
ward Lindmueller, Williamson Bldg., Cleveland, €. 


DON'T FORGET to get our price on our medienl 
batteries this month; all sizes and prices. Get our 
price first. Smith Electric Supply ouse, 207 and 
213 E. Van Huren Et, Chicago, IIl, 


SOMETHING NEW '—oOnur Maric Engraving Fluid 
is used with a rubber stnmm Marks all tools and 
metal articles permanently. Best seller on earth. 
Sample package and agent's terma, 25 cents. Ad- 
dress Gem Specialty Co, Box 262, 8t. Cloud, Minn, 


WANTED-—Small metal apeclalting bo manufac- 
ture, ШЗ д: die makinz. Press nnd screw machine 
work. Plating of all kinds. Prices right for qunan- 


tities. John Olltield, Hed W. dilat Court, Chicago. 


MECHANICS, SHOPMEN, ETC... бап /have а 
regular. or side line manufacturing business at 
their home, or shop withont other- expense than 


materials which we furnish to manuüfaüerure Elaatie 
Carbon Graphite paints, We Instruct beginners free 
With first order for materials. Sales’ ta merehants 
ind consumers afford unusual profits. We want 
manufacturerg where we dave попе, henee this mi- 
usual offer. Write Dept; M, The Cardinal Mfg. Co., 
Cleveland, ©, 


STEEL, BRASS, WOOT STAMP—Ten centa а 
letter; senla, doorplates, embiossinz wood čuta, Th 
cents, Stationery embossing dies, £174) Presses, 
к), Postal brings price /cireular. J. Кіма. en- 
zrnver. 155 W. Madison Si.. Chieseo, TH, 


ELECTRIC SCIENCE LIBRARY, (6 vol. new 
$12; cost $1& 315 K. W, D. С, 110 V. D*naumo, Co- 
lumbla (QGraphophone and 42 recorde. — Enelose п 
stamp. J. Homer Boals, Salineville, ©, 


MECHANICS SEND ten cents for blueprint chart 


of Slundard Nuts and Bolts. Also list of many 
others, Big inducements to agents. E. Т. Milo, 
14 Bridge St. Newark. N. J. 

BICYCLE ./POWER-Cranks attached to any 


arindstone by bolts; mno shaft: hearings on Pach 
crank. Applied to any pulley for driving machin- 
fax af pout ров, Р per pair. Patents 
or sale, Agents wanted. J. Н. Norrell 2 
Gwinnett St, Augusta. Ся, re аа 


FOR SALE.--LATEST TRICK—How to remove 
n nns i ш removing his cont Send 10 
rents for full particulars, Wm. Klrach, Maricl: 
170 Belmont Ave, Newark, M. J. T Шалык. 


STRICT ORDERS 


The following notice was observed posted in the 
engine dispatchers осо at the roundhouse in a 
nelghboring town on one of the rallronda running 
out of Albany: “Trainmen on passenzer trains 
must not zo through the coaches with overalls om, 
without first taking them off,"-— Albany Journal, 


TELEPHONE TROUBLES AND HOW TO 
FIND THEM 


This little book is strictly up-to-date on 
all matters pertaining to telephone troubles 
and their remedies on both Magneto and 
Central Energy Systems: contains diagrams 
on the following subjects: 

"Low and High Wound Frequency Sys- 

tem" for four party lines, 

"How to Test and Repair Toll Lines," 

“New Specifications for Inside Wiring," 

“The Use of Condensers for Rural Lines," 

ete., 
making the book much more complete than 
Previous editions. 

Price postpaid 25 cents a copy, by Popu- 

lar Mechanics, 


SS le — ———- 


VENTRILOQUISM 


Learned by anyone at home. Small cost. Bond f-cont samp for 
articulara nnd proof, 
A. SMITH, - Bors,?04) Eooxvillé, Are., Peoria, Im. 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 
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EDISON OFFER 


DEN 
А, 


If you love music, if you enjoy 
entertainment, if you want to 
makeyour home morecheerful, kay o 
BE SURE to read every È  wX— 4 
word ofthisgrentoffer 77 _ iE 


coz т 
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Read What Mr. Edison Says: 


*] want to see a phonograph in every American home.’ 


For the phonograph has become this great inventor's hobby. Tt has given more равне and happinesa to mankind | 
ап апу other of hia producta and today Mr. Edison has тереч їн financial Interest in practically all his other | 
patents, Concentrating hia efforts onthe phonograph, which be has new brought to perfection. Mr. Edison personally 
owe almost every share of stock in the phonograph company. 11 is bis pride and pleasure. He wants to see a 
phonograph 1n every home. 


Now is your opportunity— we want every honest, responsible and reliable person to read this 


REAT FREE TRIAL OFFE 


Li | 


While this offer lasts-—every responsible person can get on free trial А GENUINE EDISON popnorrapa direct 
from us to your home without deposit, without guarantee from third parties, without formality of any kind. 

Try it in your home, play the stirring waltzea, marches, two-steps, concert pieces, minstre] dinlagues, 

benutifal vocal solos and other beautiful Edison gold moulded records: play oll these, and if en 

you don't care to keep the outfit, send it back at our expensas. We charge you nothing for the trial. 


$ 


Hut Mr. Edison knows vou will be glad 
to keep his phonograph, for vou may 
keep 1t now by &ending only à small 


КОО A MONTH joies 


— 2; (larger installments for larger instruments) <A 
nickel to a dime saved a day wilbuy a genuine 
sum after free trial, balance in monthly Edison Without intereat on payments and at exactly the 
Iurymenta.- | SS lowest net cash prices. ed | | 
THE PURCHASE OF A PHONOGRAPH ін the moat generous of gifta for any member of the family to make. The 
purchaser not alone enjoyait, but the entire household and friends. There are none too old or none too young to take 
pleasure in the phonograph, : iur 
Can you imagine а more enjovable winter'a evening than spent in your comfortable sitting room by the fire and 
listening to the reallatic reproduction of an endless varletv of musical aelectiona, comic recitation and minstrel records’ 
One of the distinctive Edison features is that you can make records in your own home, and that this can be done но 
| conveniently. For parties and entertainment the making of records will prove onc of the most enjoyable features. 
THE EDISON PHONOGRAPH plays in perfect dance time waltzes, two-stepa, lancera, 
quadrilles. and all otherof the popular dances. The records are amply loud for large halls, 


You cannot realize-how many other pleasures you will derive Irom an Edison phono- aie M. 
graph until after you have It in your home. AM " Me NE i 

Don't delay. Lf you are aresponsible person and want this great offer, write at once a _ HA Жы 
for free iluatrated catalog of Edison Gem, Edison Standard, Edison Home and Edison Ty e 


| Triumph phonographs, also free catalog of 1400 Edison gold moulded records, — Address 


MR.BABSON, Manager 


302 Wabash Avenue, Dent. 126A. Chicago, I11. 


I | Our new atyle Camel's hair cllp brush for automatically cleaning records, thua 
FREE Dos; improving the sound. will be sent absolutely free to owners of Edison 
Bhonographa who send number and letter of their machine. 


We accept old machines in exchange for new phonographs. 


DON’T SPECULATE 2 = 
ТАКЕ A CERTAINTY 


Would you be open for an investment which will yield, with reasonable assurance, 
from 50 to 100 per cent eneh year? 

Ап investment that will enable your surplus earnings to work with you and shorten 
the road to wealth. Not a get-rich-quick scheme, but a get-rich-sure investment, that 
i& sure as the sensons, nnd inereases as they roll -by. mm 

Study it out for yourself: A rubber plantation in the finest rubber zone in the 
troples: 200 to 250 trees per acre; two pounds of rubber and upwards to the tree, worth now 
$1.40 per pound, gold. No speculation in that. Rubber is worth the money, nnd we 
have the rubber, 

Our rubber plantation consists of 6,000 acres: enough developed to Insure its suc- 
cess, making a certainty of an enterprise that is within the reach of any prudent work- 
ing man that ean save from $2.50 to $12.50 per month from. his earnings. 

The contract protects vou in misfortune, sickness or death. 

Send today for our prospectus and further detailed information. 


MONTEZUMA AGENCY 


1107 Ashland Block, ~ == Chicago 


THE NEW DEPARTURE RAZOR, 


Has ihe (йс ever strock vou to shave yourself? 

That it is really the only clean wav te do Р 

That тш cama tt betier than tour barber? 

Why not tendAcrone of our booklets, (Frec) * Hints to Shavers.” Alea our *BHooklet of Tus- 
tratique.” “wou Will find it imterceting. 


Dar Ncw Departure, with “the only perfect edge” Price, $2 | 
Que Mauguetic Hazor, - . Price, $100 ! 


The analy dollar razor made of Clauss steel 

Try it aid be convinced. 

Ie ead os fridi, uem РНР. 

"These who ore rick пси] tà shaving wil be furnished with mn sr itr, ПЕ exira charge, 


Thé only genuine way of shaving, with вает, 
Ask your dealer for the above 
AI leading denlers sell Clauss Razors, but if yours docs not, order ilirect from the entler 


“Clauss,” 9 First St., Fremont, Ohio. 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


TheWARNER LITTLE WONDER’ 


Make Your Money 
Earn A Big Income 


— 


Small Investment 


Quick Profit 


Your opportunity is just as 
good as that of Joseph tral, 
Elkins. West Virgiola, whe 
anya: "The Elk Machine 5 all 
bight, М là à good money 
makir, I haverunit just 1+ 
dava and ik gold me £i wortl 
of cigars,” 
ii, ii Terry, Meadville. Teun. 
вуічаліа, wrote us: = Phe Bik 
маі пе Fou sent ie [5 5 
dandy. It tok 18 PILT the 
JI frst (twenty-lour herr! 
Tuis WOxXDERFUL ALACHINE th 1 makes so mugh mney 
id the Milla Kik,—a Fortune Teller wilh a card and ch ck 
paying frature, 
After three weeks use, Mr. J. К. Kelly, * harleston, South 
Carolina, wrote: «The Fik Machine has now ben іп 
operation three weeks and has had a p ay of ат" The 
Elk requires very Jitiin atieniiun. hax and Hilly uf 
Wheeling, West Virginia, say: “The ЕЛЕ certainly sa the 
beat machine we have ever had, nS It needs zo nttentlon 
As most michines do, which la a saving of much ilte 
When one is busy.'" 
Increase Your Business 
This 19 one of oe diiTeremt colin operated Milla machines 
dalis earning big money for Lielr owners It дога mt 
matter whether you live in n small town or a big city, 
Milla machined will earn yeu as large ID GME without 
much work or worry, Well fust {ЕШ the protita. II yeu 
have any sum òf monéy—s15 or mm -rEeé-—laolinvest ln à sure 
money maker, don't tall te write today foreur booklet N . 
BS, ліпы trade siimulaters and suy that you Went ts 
know tore about tie Allis EI. 


Mills Novelty Co. | 
11 to 23 South Jeilferson Street, Chicago, IIl. 


Davison's Miniatures 


Beautiful Watch Charnts 


CARTRIDGE G 5» 


ята t Pistol in thi тог. 5'100ts real cartridges, 
makes loud report. ent. postige pati, in- "c 
chiding cartridges nud ТШШ. fur... liiis M 


ACTUAL SIZE НО. 1663 


Perfect working model Wrench, Exact reprodne- 
tion of the standard tool, beautifully fin- 25 
ished, se&nt, postage palid, for.......... sss. ^ Ot 


SOO ee 


DAVISON M FG. CO., 


29096 Broadway, New YorkK City. 


A Complete Grinding 
and Polishing Outfit 


Indispenaahle for home and genéral 
пых, Bates hours of time ind māka 
silverware and cutlery shine like new. 
Бает elec toolset every doecriptiong, 
shears, knives, hutehwets, cbe. ^ Will run a | 
small « Ivname, sewing machine or ether 
lightmavhinery., In every | 
home this motor will fil! a 
long felt want. Dentists, 
doctors, botehera, cooks, 
| jewelers, chrpentiers, 
plumbers and móchan les 
MON ceneralily will баа this 
machine of inimense value. 
Price complete, including 
emery wheel, pulley wheel 
for yon F tranesotiasion . 2 
buffing ümnd polishing 
wheels, laid HELE Ен. nf ej iter inl pus | Lal. il- 
Па composities ааа О 
Meir mis 08 есе tank niani ihreaded Га or hy 
ГЕФ S5 ыг! а йы і conns ло ane апаа Tusce 
Alechmisfr раве, Uhler suc аера а le nota 
mj and ша ald poof n КЕБ] wor mongr BT tittle 
The rv om Pau ЛЕ nocharess. liscutet phirg Та an 
los Bel fren. агт егин whit deniers њу Бене) 
Send thek, money grSer or (С.Ш. Ti. onlarin 


WARNER MOTOR CO., Flatiron Bldg. 
< Dept. 14 Sew bork City 


By the Brooks System 


[P »: yit fan drie & pe and cut cut a pleee of 
ra ed oe eb E rin а fudi-etzted patter Te | oun 
boll а zanog—row-boat— В-ар launch 
in your leleurée thme—at fome—and the biliding 

will be a ирге of profit and pleasure, 

All vou mee] ia the patterns, costing from #9 50 op, 
and inaterlnis, from *5 b up. The tonla «fe анта тін, 
in eee ry bees hold, Patterns of over dU stv has aud ніта 
ali jeneths from Tita 5 Diet, 

The Hrooks Syatem consists cf сома primed 
pnuper pati Theat e тер риге г tlie hint -Wath detail 
тагать nnd working illust ratingns showlnir each 
atap nf the Werk—ain iremized bill of material rp- 
quire й cL rial hw EO вис Pie 1T. 

Over six thonsand omoatenre sucecesfnllv Built 
borts by the Broka Svatenm Inat year, Fifty per cent, 
ef them hare balit their вг bout, Wany lave а 
tablished themselves in th bout manufacturing bua. 
inesa. 

Сап тте and particulars free, For i genta 100. 
nage гаїв інт enntabning valuable information for 
the amutear vachtamon, showing зеен] working i]. 
luatrations cf each boat, nd à Tull at for one hont, 

'ull tine o£ Етп гат und completed boars, When 
an пря], patterns are expresse, aharge & propalel 

CO. D. to allow examination 


Brooks Boat Mie. Co. 


Originators of the Pattero 
System of Boat Building 


3710 Ship St. Bay City, Mich., U. S. A, 


